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 EXECUTIVE SUMMARY
Rip
ari
ans
sha
re
an
aff
ini
ty
for
the
lak
es
and
mos
t
fee
l a
str
ong
att
ach
men
t
to
the
ir
sho
rel
ine
pro
per
tie
s.
How
eve
r,
in
ter
ms
of
the
imp
act
s
of
flu
ctu
ati
ng
wat
er
lev
els
,
rip
ari
ans
are
a
ver
y
div
ers
e
gro
up.
The
ir
sen
sit
ivi
tie
s
to
flu
ctu
ati
ng
wat
er
lev
els
an
d
to
me
as
ur
es
de
pe
nd
s
on
ma
ny
fac
tor
s,
suc
h
as:
1.
Lif
est
age
and
lif
est
yle
fac
tor
s,
whe
the
r
the
y
are
ret
ire
d
rip
ari
ans
,
urb
an
hig
h-r
ise
dwe
lle
rs,
fam
ili
es
wit
h
one
or
two
com
mut
ers
who
liv
e
on
the
lak
e
and
wor
k
in
a
nea
rby
cit
y,
cottagers, etc.
2.
Geo
gra
phi
c
loc
ati
on,
whe
the
r t
hey
are
ups
tre
am
or
dow
nst
rea
m
of
an
exi
sti
ng
con
tro
l s
tru
ctu
re,
whe
the
r t
hey
are
on
a l
ake
or
a
riv
er,
whe
the
r
the
y
are
on
a
low
—ly
ing
bea
ch
or
a h
igh
blu
ff,
whe
the
r t
hey
are
sus
cep
tib
le
to
win
d-d
riv
en
sei
che
s o
r n
ot,
etc
.
3.
Per
son
al
exp
eri
enc
es,
val
ues
,
and
bel
ief
s,
the
ir
att
itu
des
and
app
roa
che
s t
o c
opi
ng
wit
h f
luc
tua
tin
g w
ate
r
lev
els
.
The
re
may
be
oth
er
imp
ort
ant
fac
tor
s
as
wel
l.
Bas
ed
on
cur
ren
t
inf
orm
ati
on,
we
can
not
det
erm
ine
how
man
y r
ipa
ria
ns
fit
int
o e
ach
typ
e,
or
eve
n
whi
ch
typ
es
are
pre
dom
ina
nt.
We
can
con
clu
de,
how
eve
r,
tha
t r
ipa
ria
ns
are
not
a s
ing
le
int
ere
st
in
thi
s i
ssu
e:
the
y
are
sev
era
l
int
ere
sts
dep
end
ing
on
whe
re
the
y l
ive
and
wha
t
kinds of people they are.
The
Rip
ari
an
Wor
k
Gro
up
rec
omm
end
s
tha
t
res
ear
ch
be
car
rie
d o
ut
dur
ing
Pha
se
2
of
the
stu
dy
tha
t
wil
l
ena
ble
a
bet
ter
cha
rac
ter
iza
tio
n
and
und
ers
tan
din
g
of
rip
ari
ans
in
the
Gre
at
Lak
es
sys
tem
.
Spe
cif
ic
pla
ns
for
a
cen
sus
and
sur
vey
are
detailed in this report.
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INTRODUCTION/BACKGROUND.
BACKGROUND OF IJC STUDY.
On
Aug
ust
1,
1986
, p
urs
uan
t t
o A
rti
cle
IX
of
the
Bou
nda
ry
Wat
ers
Tre
aty
of
1909
, t
he
Gov
ern
men
ts
of
the
Uni
ted
Sta
tes
and
Can
ada
for
war
ded
a
"Gr
eat
Lak
es
Lev
els
Ref
ere
nce
"
to
the
Int
ern
ati
ona
l J
oin
t C
omm
iss
ion
(IJC
).
Thi
s R
efe
ren
ce
req
ues
ts
the
IJC
to
exa
min
e a
nd
rep
ort
upo
n m
eth
ods
of
all
evi
ati
ng
the
adv
ers
e c
ons
equ
enc
es
of
flu
ctu
ati
ng
wat
er
lev
els
in
the
Gre
at
Lak
es
--
St.
Law
ren
ce
Riv
er
(GL/
SLR)
Bas
in.
The
IJC
iss
ued
a
Dir
ect
ive
con
cer
nin
g
thi
s R
efe
ren
ce
on
‘Apr
il
10,
1987
,
whi
ch
out
lin
ed
the
IJC
’s
pla
n
to
res
pon
d
to
the
Ref
ere
nce
.
A
Bac
kgr
oun
d P
ape
r d
ate
d N
ove
mbe
r 2
, 1
987,
has
als
o b
een
pre
par
ed
and
is
ava
ila
ble
to
the
pub
lic
as
a c
omp
reh
ens
ive
gui
de
to
the
goals, objectives, and methods for the study.
OBJECTIVES
First and foremost our task is to understand riparians.
In
thi
s c
omp
one
nt
of
the
stu
dy
our
pri
mar
y o
bje
cti
ves
are:
to
ide
nti
fy
the
pas
t,
pre
sen
t,
and
fut
ure
res
pon
se
of
Gre
at
Lak
es
riparians to fluctuating water levels on the Great Lakes system;
the
sig
nif
ica
nce
of
eac
h r
ipa
ria
n s
ub-
gro
up
fro
m a
soc
ial
and
economic position: and an evaluation framework in which to assess
impacts of measures to riparian interests addressing fluctuating
lev
els
as
a b
asi
s
for
bi-
nat
ion
al
con
sid
era
tio
n
of
pos
sib
le
imp
lem
ent
ati
on
of
tho
se
mea
sur
es.
Thi
s s
tud
y a
tte
mpt
s t
o d
efi
ne
the complex inter-relationships between riparians and non-
rip
ari
ans
as
wel
l a
s t
he
sub
-gr
oup
s w
ith
in
the
rip
ari
an
int
ere
st
cla
ss.
The
stu
dy
doc
ume
nts
the
div
ers
e t
ype
s o
f i
mpa
cts
tha
t a
re
exp
eri
enc
ed
due
to
wat
er
lev
el
flu
ctu
ati
ons
.
(It
was
fel
t t
o b
e
mor
e a
ccu
rat
e t
o t
alk
abo
ut
"wa
ter
lev
el
flu
ctu
ati
ons
"
rat
her
tha
n
"la
ke
lev
el
flu
ctu
ati
ons
" b
eca
use
of
the
nee
d t
o i
ncl
ude
connecting channels and the st. Lawrence River).
SCOPE
The
stu
dy
wil
l e
mph
asi
ze
the
inc
rea
sed
geo
gra
phi
c
sc0
pe
inc
lud
ing
the
Gre
at
Lak
es
and
st.
Law
ren
ce
Bas
ins
and
sur
rou
ndi
ng
are
as
tha
t m
ay
be
aff
ect
ed;
wat
er
sup
pli
es
gre
ate
r a
nd
les
s t
han
tho
se
his
tor
ica
lly
exp
eri
enc
ed;
a
ful
l
ran
ge
of’
mea
sur
es
and
typ
es
of
imp
act
s t
o e
xis
tin
g a
nd
pot
ent
ial
ly
aff
ect
ed
rip
ari
an
int
ere
st
gro
ups
;
enh
anc
ed
pub
lic
inf
orm
ati
on;
bro
ad-
sco
pe
env
iro
nme
nta
l
con
sid
era
tio
ns;
and
exp
and
ed
att
ent
ion
to
the
}
ins
tit
uti
ona
l p
rer
equ
isi
tes
for
ado
pti
on
of
mea
sur
es.
 STUDY ELEMENTS
The
stu
dy
app
roa
ch
wil
l
inc
lud
e
ele
men
ts
whi
ch
cle
arl
y
def
ine
the
pro
ble
m,
pre
sen
t
a
bro
ad
ran
ge
of
mea
sur
es,
and
pro
vid
es
an
ana
lyt
ica
l t
ool
to
ass
ist
the
IJC
in
rec
omm
end
ing
alt
ern
ati
ve
sol
uti
ons
to
Gov
ern
men
ts.
Fun
cti
ona
l G
rou
p 3
(FG3
)
is
res
pon
sib
le
for
pro
vid
ing
an
ana
lyt
ica
l f
ram
ewo
rk
in
whi
ch
to
ana
lyz
e a
nd
ass
ess
the
soc
io-
eco
nom
ic
and
env
iro
nme
nta
l i
mpa
cts
ass
oci
ate
d w
ith
mea
sur
es
res
pon
din
g t
o f
luc
tua
tin
g w
ate
r l
eve
ls.
The
stu
dy
wil
l u
til
ize
a t
wo-
pha
se
app
roa
ch
con
sis
tin
g o
f t
he
following general study elements:
a. This report contains the results of our Phase I research,
considerations and consultations.
b.
Pha
se
II
wil
l c
ons
ist
of:
the
res
ult
s o
f a
sur
vey
of
rip
ari
an
pro
per
ty
own
ers
;
a d
eta
ile
d
eva
lua
tio
n
of
sel
ect
ed
mea
sur
es;
des
ign
of
a
fin
al
Inf
orm
ati
on
Pro
gra
m
for
use
by
Governments; refinement of data bases and a final report.
Pha
se
I i
s c
omp
let
ed,
(Ju
ne
198
9).
Pha
se
II
wil
l c
omm
enc
e a
fte
r
a brief hiatus and will be completed in September 1991.
DESCRIPTION OF THE RIPARIAN INTEREST CLASS.
Definition of the Interest Class & Sub-Groups.
Thi
s p
ape
r
rep
res
ent
s a
fir
st—
tim
e a
tte
mpt
to
com
pre
hen
siv
ely
ass
ess
the
rel
ati
ons
hip
bet
wee
n
Gre
at
Lak
es
wat
er
lev
el
flu
ctu
ati
ons
and
rip
ari
an
int
ere
sts
on
the
ent
ire
Can
adi
an
and
United States Great Lakes shoreline.
Webster's New World Dictionary defines riparian as follows:
"of, relating to, or living on the bank of a river,
lake, etc: as, fishing and other riparian rights
belong to owners of riparian land".
For
the
pur
pos
es
of
thi
s
stu
dy
the
fol
low
ing
fac
tor
s
wer
e
con
sid
ere
d
in
the
pro
ces
s
of
def
ini
ng
"ri
par
ian
"
and
sub
-
categories of "riparian". -
ownership vs. rental
vs. land lease 8 structure ownership
distance from shoreline
urban vs. rural
river vs. lake
full-time vs. part-time
  
The broad definition given "riparian" for this study, as
well as the subcategories within that definition, is of
importance because it will act as a focus for the discussion and
actions of all parties who use the study. We have employed the
dictionary meaning of the term as a reference and as short-hand
definition. Our use of the word, however, is derived from a
functional prerequisite rather than a linguistic one. We are
studying fluctuating water levels and the measures employed to
deal with them. To be included in 'this interest class the
individual's precise proprietorial status is not important.
Whether they own, rent our lease is not important, whether they
are impacted by measures or fluctuations is, however, very
important. Necessarily, therefore, the "riparian" interest class
has to be those who live at or near the water’s edge and have the
potential to be impacted by measures and levels.
Logically speaking, a definition of any subgroup within the
"riparian" interest class must be consistent with the general
definition of "riparian" that has been derived to describe all
members of that class. When gathering specific information the
combined categories must be all inclusive to insure that every
member of the interest group can be considered and that no
subcategory is underrepresented. Similarly, to avoid
duplication, there should be no overlap between categories that
might allow some subgroups to be counted twice- and thus be
overrepresented. To reiterate, subcategories of the "riparian"
interest group must be consistent with the umbrella definition
given the group. Also, to ensure accurate representation any
subcategory must be able to include all the members potential to
it and be mutually exclusive from all other subcategories.
In considering a'definition of "riparian" and subcategories
of riparian that are impacted by fluctuations in levels it is
important to consider:
1. How far back from the shoreline will an individual need to be
before being excluded from the category "riparian"?
2. The shoreline type influences both a riparian’s experience
and reaction to measures. Someone on a clay cliff will have a
different set of concerns than will someone on a sand spit or
someone on a reach of rock.
3.
Are
as
of
sho
rel
ine
con
tai
n a
var
iet
y o
f d
ens
iti
es
whi
ch
ran
ge
from uninhabited through densely populated.
4.
sim
ila
rly
, b
ut
dif
fer
ent
ly,
Gre
at
Lak
es
sho
rel
ine
s r
ang
e f
rom
wil
der
nes
s
rea
che
s
thr
oug
h
a
var
iet
y
of
"ru
ral
"
rea
che
s
to
"urban" reaches.
 5.
Co
rr
el
at
ed
wi
th
thi
s
is
the
va
ri
et
y
of
use
s
and
pu
rp
os
es
tha
t
ri
pa
ri
an
s
th
em
se
lv
es
pe
rc
ei
ve
th
ei
r
do
mi
ci
le
s
as
ser
vin
g.
a.
re
si
de
nc
es
can
be
de
si
gn
at
ed
as
ful
l-t
ime
,
pa
rt
-t
im
e
(al
l
ye
ar
),
or
se
as
on
al
(p
ar
t-
of
-t
he
-y
ea
r)
.
b.
pe
op
le
ma
y
be
ur
ba
n
cl
if
f
dwe
lle
rs,
sub
urb
ani
tes
,
ex-
urb
an
it
es
,
com
mut
ers
,
cot
tag
ers
,
ret
ire
es,
far
mer
s
etc
.
6.
Pe
op
le
ma
y
ow
n
pr
op
er
ty
an
d
st
ru
ct
ur
es
ou
tr
ig
ht
,
le
as
e
th
e
la
nd
bu
t
own
th
es
tru
ctu
res
,
ren
t,
or
ha
ve
a c
on
do
mi
ni
um
set
-up
.
7.
Th
e
qu
al
it
y
an
d
typ
e
of
st
ruc
tur
e
ma
y
va
ry
fro
m
a
sh
ac
k
to
a
ma
ns
io
n
to
a
hi
gh
-r
is
e
wi
th
th
e
co
ns
eq
ue
nt
pr
ob
le
ms
va
ry
in
g
accordingly.
8.
Go
ve
rn
me
nt
al
aid
an
d
in
fl
uen
ce
va
ri
es
be
tw
ee
n
the
two
cou
ntr
ies
,
be
tw
ee
n
the
va
ri
ou
s
sta
tes
and
the
pr
ovi
nc
e
as
wel
l
as
be
tw
ee
n
the
mu
ni
ci
pa
li
te
s
and
reg
ion
s.
Th
is
lea
ds
to
wid
el
y
di
ff
er
en
t
res
pon
ses
,
ex
pe
ct
at
io
ns
and
ex
pe
ri
en
ce
s
am
on
g
se
em
in
gl
y
similar riparians.
Ou
r
so
ci
et
y
has
te
nd
ed
to
pl
ac
e
a
hi
gh
pr
io
ri
ty
upo
n
liv
ing
ne
ar
th
e
wa
te
r.
In
di
vi
du
al
ri
pa
ri
an
s
pe
rc
ei
ve
th
ei
r
pr
op
er
ti
es
as
be
in
g
imp
ort
ant
.
Thi
s
pe
rc
ep
ti
on
va
ri
es
wi
th
the
st
ag
e
tha
t
the
y
are
in
in
th
ei
r
liv
es,
th
ei
r
fam
ily
sta
tus
,
th
ei
r
lev
el
of
af
fl
ue
nc
e,
th
ei
r
ed
uc
at
io
na
l
le
ve
l,
th
ei
r
oc
cu
pa
ti
on
al
st
at
us
,
th
ei
r
use
of
th
e
pro
per
ty,
the
va
lu
e
th
ey
at
ta
ch
to
th
ei
r
pro
per
ty,
sh
or
e
typ
e
of
pro
per
ty,
and
wh
et
he
r
th
ei
r
pr
op
er
ty
is
urb
an,
in
the
ur
ba
n
sha
dow
,
or
rur
al.
Ca
te
go
ri
es
of
the
ri
pa
ri
an
in
te
re
st
cl
as
s
can
be
cr
ea
te
d
fro
m
co
mb
in
at
io
ns
of
the
fo
ll
owi
ng
var
ia
bl
es
:
age
,
fa
mi
ly
sta
ge,
so
ci
o-
ec
on
om
ic
st
at
us
(SE
S),
oc
cu
pa
nc
y
sta
tus
,
sh
or
e
typ
e,
lo
ca
ti
on
etc
.
Th
e
per
cep
tio
ns,
pro
ble
ms,
and
re
so
urc
es
of
a
Yup
py
co
upl
e
cl
if
f-
dw
el
li
ng
ne
ar
a
br
ea
k-
wa
ll
in
Ch
ic
ag
o
or
To
ro
nt
o
are
mu
ch
di
ff
er
en
t
th
an
a
blu
e-
co
ll
ar
fa
mi
ly
of
fiv
e
wi
th
a
sea
son
al
co
tt
ag
e
on
a
sa
nd
sp
it
in
La
ke
Hu
ro
n
or
a
re
ti
re
d
co
up
le
in
a
pe
rm
an
en
t
re
si
de
nc
e
on
a
cl
ay
bl
uf
f
ne
ar
To
le
do
.
Th
e
va
ri
ou
s
su
b-
ca
te
go
ri
es
of
ri
pa
ri
an
s,
in
co
nj
un
ct
io
n
wi
th
th
ei
r
lo
ca
ti
on
al
sp
ec
if
ic
s,
re
pr
es
en
t
si
gn
if
ic
an
t
pr
ed
ic
to
rs
of
pe
rc
ep
ti
on
s.
Th
e
in
ci
de
nc
e
of
th
es
e
cat
ego
ri
es,
an
d
th
ei
r
re
la
ti
ve
lo
ca
ti
on
s
are
not
kno
wn.
RIPARIAN COMMUTERS
Al
l
ri
pa
ri
an
s
ar
e
of
su
ff
ic
ie
nt
af
fl
ue
nc
e
to
pu
rc
ha
se
wa
te
rf
ro
nt
pr
op
er
ty
.
Cu
rr
en
tl
y
we
do
no
t
kn
ow
th
e
ma
gn
it
ud
e
or
ra
ng
e
of
th
is
af
fl
ue
nc
e.
Ri
pa
ri
an
s,
by
be
in
g
ri
pa
ri
an
s,
ha
ve
a
co
mm
on
al
it
y
of
ex
pe
ri
en
ce
.
Th
er
e
ar
e,
ho
we
ve
r,
ca
te
go
ri
es
wi
th
in
th
e
la
rg
er
de
si
gn
at
io
n
of
"r
ip
ar
ia
n"
.
We
do
kn
ow
th
at
in
ce
rt
ai
n
ar
ea
s,
(eg
.
th
e
Ni
ag
ar
a
pe
nn
in
su
la
),
th
e
na
tu
re
of
ri
pa
ri
an
s
an
d
th
e
us
e
th
ey
ma
ke
of
sh
or
e
fr
on
t
pr
op
er
ty
is
un
de
rg
oi
ng
ch
an
ge
.
He
re
th
er
e
is
a
tr
en
d
to
wa
rd
gr
ow
th
in
sh
or
e—
fr
on
t
pr
op
er
ty
fo
r
4
year round homes. Although some of this is for retirement
purposes the trend seems to be sustained by a greater willigness
and ability for people to commute long distances. Given the
information we have been able to garner to date, we can
characterize these riparian commuters into a "type" for purposes
of discussion. This type can be found in empirical reality and
constitutes a sub-category of riparians. The magnitude of this
group requires investigation as does the patterns of their
dispersion from the urban core.
The factors effecting a group's magnitude and the patterns
of the groups density and dispersion along the shoreline are
legitimate topics for an IJC study. Deliberate planning
decisions by governments to enhance transportation facilites near
the shore—lines has a direct influence on patterns of shore-line
use and in that sense these decisions can be seen as fitting the
category of a "measure". There are two essential types of
measures: intended and unintended. The "intended" as the name
implies are deliberately planned whereas the "unintended" occur
even though not planned for. Land use trends, economic factors,
and cultural values may shift and come to act as measures even
though not explicitly intended as such.
Given recent escalations in property values purchases of
shore-line properties that fall within the urban shadow are
restricted to those with disproportionately high resources.
This type of riparian tends to view their property as an
investment much more than do other riparians (although not
exclusively so). Thus theyare much more inclined to be critical
of the factors effecting that investment. This group tends to be
populated by individuals from the professional and managerial
classes. As such this group tends to be disproportionately
higher in educational achievement than are the balance of the
population. This gives them, both individually and as a group,
the inclination to investigate and question the factors that
impinge on them. Higher educational levels give them the skills
to think abstractly and articulate that thinking. More so than
other groups in society this group will have the political
insights, the political skills and perhaps the political
connections to influence the outcome of governmental decisions
concerning fluctuations and measures.
In future versions of the papers we will be examining other
types of riparians. An initial rough list might include: retired
riparians, urban riparians, suburban riparians, rural riparians
etc. The rationale for constructing such sub-types and for
studying them empirically in Phase II would be that the sub-types
indicate attributes, that when correlated with shoretype and
coastal dynamics, predict perceptions and explain them.
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A survey was carried out in 1986 which revealed some
characteristics of Canadian Great Lakes riparians (Sudar - 87).
The respondents to this survey were randomly selected from owners
of shoreline property on Lake Ontario, Lake Erie, and the
southern portion of Lake Huron.
The results of the survey show that shoreproperty owners
are much older than the norm for residents of Ontario (37% over
60 years of age). Shore property owners were also found to be
better educated (34% having attended university) than the general
public, and they had higher family incomes.
Host shore properties are cottages or seasonal residences
(57%). 38% are permanent homes, 3% are farms, and 2% are vacant
lots.
Responses to the length of ownership question indicate that
the turnover rate in shore properties is not as high as many
people had thought. 40% of the Canadian riparians had owned
their properties for 21 or more years, 24% for 11-20 years, 16%
for 6-10 years, and 21% for 5 or less years.
Slightly less than half of those interviewed (46%) had
suffered personal damages to structures on their property due to
flooding or erosion. Slightly more than half (51%) had taken
action to protect their property from the effects of high water
levels in the last two years. Of those who had taken action, 93%
put in some form of shore protection, 4% raised or' moved a
building, and 3% did other things. Only a minority of these
people received professional advice (17%) before taking action.
The results of this survey indicated that shore property
owners had spent a great deal of money on shore protection during
1985 and 1986. 29% of those who took action spent $10,000 or
more, 17% spent $5,000-$10,000, 33% spent $1,000 to $5,000, and
21% spent under $1,000. In addition to these financial impacts,
a majority of the property owners surveyed (52%) said that storms
cause them worry, anxiety, and stress.
APPROACH OF THE WORK GROUP.
METHODOLOGICAL PROTOCOL
Conceptual Underpinnings.
In this research study a unique combination of events are
being abstracted from empirical reality. The factors abstracted
are complex, sometimes hypothetical and often vague. The
abstraction process faces the constant, but opposite, threats of
either deteriorating into chaos for lack of a conceptual
framework or of having reality forced into a stable conceptual
framework which bears little relationship to the reality depicted
therein.
Researching the impacts of water—level fluctuations and
measures on riparians necessitates the forging of a hybrid or
eclectic approach between disciplines. Sociology, geography,
hydrology, anthropology, psychology, economics, political
science, etc. are all potential contributors to our analysis.
Each of these disciplines has a unique perspective for the
reality being researched; each discipline has its preferred
research methods; and each discipline has the methodological
considerations legitimating these preferred methods. The
disciplines selected and the weight given each are research
decisions. Although this forging together of disciplines does
not require the development of a sub-topic within the study to
explain itself, it does require diligence to achieve a balance
between the disciplines and to exhaust their possibilities while
accurately depicting the reality beingstudied.
Meta-Organizational Considerations.
A research study can be organized in a variety of ways:
Situations simply requiring an update of earlier information
and/or those situations that have clear information requirements
can be layed out in advance of the actual investigation.
Research projects not conducive to the preplanning of detail
and perspective must necessarily evolve. The project must proceed
yet the nature of the empirical configuration being researched,
the concepts through which it is analysed, and the appropriate
methodologies to rationalize the research cannot be known in
advance.
The IJC reference level study in general, and this work
group's study in particular can be viewed as an evolutionary
system informed through a cybernated process. After the
formulation of an initial conceptual framework information
uncovered is fed back in a "loop" to steer the direction that the
project takes and/or to guide the ongoing formulation of the
conceptual framework that is evolving. Thus the project develops
by consideration of the information assembled as it proceeds.
After the nature of the empirical configuration being researched
is understood the research tools, their logic and their
justification must be considered anew through the perceptions
generated from the newly evolved conceptual framework.
A potential trap, a Catch 22, emerges when we consider that
our concepts emerge from considerations of the empirical domain
while the empirical can only be formulated through the
perceptions provided by the conceptual domain. A definitional
circle emerges when the empirical domain is defined by precepts
derived from the conceptual domain which has been legitimized in
turn by referece to the self-same empirical domain that gave rise
to the original impetus for definition.
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Probable outcomes perceived as emerging from the choice of
either the "do nothing“ or the "with measure" scenario only gain
reliability when considered against the backdrop of a set of
conditions perceived as dynamic rather than static. The outcomes
from this choice will impact a future society which may be very
different from the present one.
If we imagine the Great Lakes basin in a pre-historical
state and compare it with the present level of social
development, the difference is startling. similarly, if we
compare the status quo with reasonable future scenarios even
conservative estimates suggest dramatic differences. Population
growth, transportation growth, economic growth, increases in
shore-line densities, shore property values etc. are all indexes
of change. Presently these indexes indicate that rapid changes
are occurring in the social context of the Basin. The "do
nothing" condition implicitly assumes a social context as does
the "with measure" condition.
Society will change. Shoreline uses, water and recreational
uses, as well as societies valuation of them will not be the same
in the future. What these factors may become remains open to
analysis and debate. Prediction is at best a risky art.
However, without prediction and consequent planning there is
inherent risk as well. In the process of describing the various
riparian activities we will be describing their social context.
In doing this we will be establishing a base-line from which to
formulate the future social context in which the "do nothing"
scenario and the "with measure" will occur.
Ideally a reliable social-geographic and sociological
forecast for the GLB/SI. would be developed to determine the
social context within which probable outcomes will occur. (This
would of course be invaluable to other F63 work groups as well).
Such a forecast is not, however, within our mandate as it now
stands. In lieu of such a possibility the work group has decided
that details concerning the status guo and the trends emerging
from the status quo will be interwoven into the report. A caveat
must be the recognition that the present social context within
which measures and their impacts are envisaged remains in a state
of dynamic flux, (see "do nothing alternative").
PROFILE OF STUDY AREA
Objectives of Profile
This section has two main objectives: providing as best as pos-
sible a first pass overview of the study area and the interest
class vis a vis its prominent characteristics; initial develop-
ment of the existing condition/ do nothing measure in so far as
fluctuating lake levels and measures designed to moderate same
are concerned.
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 While the overarching purpose of this paper is to explore and
trace on a preliminary basis, using existing data, the impacts of
measures designed to influence fluctuating lake levels, it is im-
perative that the appropriate contextual stage for such an
analysis be set. Only when the essential parameters of an inter-
est class are understood can the subsequent impact assessment
(and further analytical byproducts) have legitimate substance.
It is generally felt that the riparian interest class in its ag-
gregate composition is significant both in size and in breadth
relative to its prominence regardless of what reach or lake is
considered. Because of this spatially comprehensive feature, it
stands to reason that the riparian interest group will be im-
pacted by fluctuating lake levels andthe concommittant flooding
and erosion problems throughout the study area. For this reason
alone, the riparian interest class must be considered of prime
import in any study of impacts of lake fluctuations. In what
follows, a preliminary evaluation of the subject group will at-
tempt to quantify the degree of importance.
DATA SOURCES AND THE CURRENCY OF SAME
The accumulation of profile information on riparian property and
more specifically residential riparian property is a formidable
task. Very little primary data has been collected through time.
What has been collected obviously decays in value as it becomes
more dated. In addition because this is a joint US-Canadian study
ideally it would be preferred if similar data was
available for
both.
However
the
frames
of
reference
in many
instances
are
different,
as are the methodologies employed. As such a one to
one correspondence of descriptive information which allows for a
better understanding of the interest class
is not possible at
this time,
although future work will be targeted towards this
objective.
HOUSING UNITS IN RIPARIAN OWNERSHIP
Suprisingly, after all the years of study, there is a paucity of
definitive information relative to the number of housing units or
residential structures located in the riparian zone.
And this
data cell is considered the grossest and most elemental in terms
of detail and basic study requisites.
As a starting point therefore in what is envisaged as a series of
successive reductions of data, finally yielding pure riparian
ownership counts,
it. was
decided
that the maximum number of
households
should
be
determined.
Accordingly,
all
zip
codes
fronting the Great Lakes and connecting channels were identified
(US only at this stage) and computer retriveable Census of Hous-
ing data was accessed to provide an enumeration of units.
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Figure :1 summarizes the distribution of the 1.8 million units
(1980 values) by lake. The dominant majority, about 90 percent,
are located on Lakes Michigan and Erie. This is principally
traceable to the major metropolitan areas of Chicago, Milwaukee,
Cleveland and Detroit (Lake ST. Clair) being located on these
lakes. While no comparable data for households in Canada has been
tabulated to date, the majority would likely be located on Lake
Ontario, given the location of Tbronto. In conclusion, as an
upper limit on riparian ownership, it is safe to assume a base
not to exceed 1.8 million units.
STATE DISTRIBUTIONS
Further delineations of the spatial distribution of housing units
can be made by an analysis of the number of units by lake and
state. As figures 2-4 clearly show (Lake Huron abuts only
Michigan) Illinois and Michigan predominate. By relating the per-
centage distributions to the gross number of units cited above, a
sense of location is created.
When this information is linked to the the various shoreline
types (according to geological and. erodibility descriptors) a
further refinement of housing density according "risk" is
possible. A summary table illustrates. For example, Illinois con-
tains more than half of the Lake Michigan housing count; of this
total over 75 percent are within reaches classed as artificial
fill. The inclusion of Canadian data will enhance our understand-
ing of at risk riparian ownership.
Figures 5 -9 recast the above data at the Lake level, cumulating
state housing totals by shore type. Again, it should be noted
that the numbers shown are for zip codes adjacent to the lakes,
thereby yielding high counts of riparian structures.
ATTEMPTS TO REDUCE DATA
A US study undertaken in the mid 1970’s compiled a count of
residences within 200 feet of' all lakes. Approximately 41000
structures were located. Tables 2 and 3 summarize this data by
lake and by state. No compatabile data for Canada is available in
reproducable form, although such data is being worked on.
A key cross tabulation which doesn't appear to be available in
any of the publications reviewed, but which is crucial to under-
standing the magnitude of the at risk riparian residential com-
ponent is the shore classification versus number of units. At be-
st we can only infer from tables 2 and 3 (if they are reasonably
accurate) and from the foregoing figures something about this
relationship.
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Accordingly, we can see how the upper limit of housing units can
be justifiably reduced from 1.8 million to 41,000- a 98 percent
change. We also know that not all reaches of the lakes and con-
necting channels are subject to the same risk from flooding
and/or erosion. Further, we knowthat the dispersion of units is
not uniform throughout the study area. Therefore it is likely
that somewhat less than 41000 units on the Us side are within
what would be classed as at risk reaches. Assuming similar num-
bers for Canada, it appears that the aggregate interest group
would be decidedly less than 80,000 throughout the study area.
CHANGE IN RIPARIAN COUNTS THROUGH TIME
The foregoing data represents the latest estimate available and
as such reflects the aggregate buildup throughtime (covering the
period in which lake levels fluctuated and were regulated) of the
residential land use component. Near term versus long term change
has not been compared, nor can be, given the state of the data
extant.
It is possible however to gain insight (eventually) into the
potential for future changeby analyzing the current state of
shoreline ownership. For both Canada and the US the vast majority
of shoeline is owned byprivate sources. The latter would include
residential, agricultural, forest and otherwise undeveloped land.
In general, if any change in residential typing could be
expected, it would come at the expense of agricultural, forest or
undeveloped categories.
In sum, the net result of years of development has resulted in an
interest group of 80,000 units or less. The status quo alterna-
tive is ix: effect the without project scenario and should be
characterized as such.
PRELIMINARY CONCLUSIONS
Very little internally consistent and current data is available
at the present. (A census and survey of riparians will be
completed in the late fall of 1989). What is known suggests that
the riparian residential ownership group is less than 80,000. Of
that only a portion are classed as at risk. And for these, the
degree of risk varies according to location. The impacts of
miasures upon the fluctuating lake levels must be viewed in this
1 ght.
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 REVIEW OF PAST STUDIES
LITERATURE SEARCH
A literature search was performed to locate recent publications
which
addressed
the
issues
of
fluctuating
lake
levels
on
'the
Great.
Lakes
and
consequential
shoreland
damages
from
flooding
and/or
erosion.
A
listing of the data bases which were used
in
the search includes:
National
Technical
Information
Service
(1964-88)
Government
Printing
Office Monthly
Catalog
(Jul
1976
- Apr
1988)
Magazine
Index
(1959
- Mar
1970,
1973-88)
Pais International (1976-88)
Social SciSearch (1972-88)
ABI/Information (1971-88)
Hanagement Contents (1974-88)
Dissertation
Abstracts
(1861
— Apr
1988)
Waternet (1971-88)
The
following
key
words
were
used
to
target
the
desired
information:
(damage
or
flood?)
and
(Great
w/
Lake?
or
Lake
w/
Erie
or
Lake
w/
Ontario
or
Lake
w/
Huron
or
Lake
w/
Michigan
or
Lake
w/
Superior).
Note:
A
question
mark
(?)
following
a
word
denotes
that
any combination of letter endings will
be accepted.
For
example,
an
entry
of
flood?
would
locate
flood,
floods,
flooding,
flooded,
floodplain,
etc.
The rationale was to select
key words general enough so as to insure
that all pertinent pub-
lications would be located.
The list of publications produced by
the
search
was
then
examined
and
only
relevant
ones
were
retained.
After
further
examination
of
the
list,
publications
that
ap~
peared
to
hold
particular
interest
were
chosen.
The
library
of
the North Central Division
(NCD),
Corps of Engineers had many of
the
recent
studies
on
shelf.
An
attempt
was
made
to
obtain
copies
of
those
publications
not held by the NCD
library.
With
the aid of the NCD librarian,
most were located within the bor—
rowing
network
system
and
a
request
was
made
to
borrow
these
materials.
While some
were
obtained,
others
were
not,
due
to
any
of
the
following
reasons
:
the
publication
was
already
checked
out
of
the
lending
library,
the
lending library did not
want to lend the material
for no charge
(NCD cannot pay borrowing
rates),
the lending library did not wish to lend
it for unknown
reasons, etc.
The
literature
search
produced
the
titles
of
60
relevant
publications.
Copies
of
15 were
obtained.
In addition,
other
publications
found
in the NCD
library
or various Corps'
offices
were
also included
in
this
study.
A
total
of
28
reports,
articles,
or
other publications
were
examined.
A
complete list
is included at the end of this report.
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 CHRONOLOGY OF MAJOR REPORTS
The
first
major
survey
of
damages
resulting
from
high
lake
levels covered the period May 1951 - Apr 1952. In 1952 price
levels, total damages to all lakes were $61 million. 0f the
total, about $50 million in damage was attributed to wave action.
The Dec 1965 report written by NCD and entitled "Water Levels
on
the Great Lakes" applied the 1951-52 damage estimates by reach to
stage-frequency curves.
Prices were updated to July 1964 levels
via
the
construction
cost
index.
Ultimate
water
level
(the
sum
of
storm water
level
and
run-up)
was
computed.
Recorded
adjusted
storm water
levels
were
kept
by month
for
the
period
1904
through
August
1964.
NCD
developed
stage-damage
curves
for
unprotected
shoreline
property
along
the
United
States
portion
of
Lake
Erie.
During
the
period
1951-65,
levels
on
the
Great
Lakes
were
on
the
decline
and
therefore
further
information
relating
high
lake
levels
to
damages
could
not
be
observed.
In
a
report
to
the
International
Joint
Commission
(IJC)
dated
Dec
7,
1973,
the
effects
of
lake
level
regulations
for
both
Canada
and
the
United
States
were
investigated.
Although
the
Great
Lakes
were
at
a
very
high
level
during
1972—73,
at
the
on-
set
of
the
IJC
study,
damage
data
were
scarce.
For
the
United
States
shoreline,
the
only
reliable
data
available
were
the
results of the
1951-52 survey.
No such information had been col-
lected
along
the
Canadian
shoreline
for
the
1951-52
period.
Some data were collected by field crews during
1966-67.
This in-
formation
was
supplemented
by
historical
records.
The
IJC
study
borrowed
the
methodology
of
the
earlier
(Dec
1965)
NCD
report
to
assess
damages
along
the
United
States
shoreline.
This methodology,
which employed the use of ultimate
water levels,
produced a total of both wave impact and inundation
damages.
The Canadians evaluated erosion and wave
impact damages
using wave
energy calculations.
Inundation
damages were
deter-
mined using the ultimate water level approach.
During
the
high-water
period
1972-73,
the
Corps
of
Engineers
(COE)
investigated
potential
damages
and
possible
protective
measures
for the
United
States
shoreline.
This undertaking was
known
as
Operation
Foresight.
Three
COE
Districts
-
Detroit,
Chicago,
and Buffalo - were involved in the study.
Site-specific
stage-damage curves were developed by field crews.
A 1975 study by the Great Lakes Basin Commission "Shore Use and
Erosion"
estimated
future
damages related to economic use.
Only
the United States was included.
The 1951-52 survey was used as
the basis for damage estimates.
current data on land use was
collected by the Corps of Engineers
in co-operation with the
Great Lakes states.
Future land use was projected from changes
determined in a 1966 field survey. Estimates of land usage
damage potential were
made for the years 1980, 2000, and 2020.
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It appears that the estimated damages are based on a recurrence
of conditions as they
were during the high water period Spring
1951 - Spring 1952.
It was assumed that once the economic value
exceeded the expected damage protective measures would be built
and damage to that reach would no longer occur. The study con-
cluded that generally damages would be four times greater in the
year 2020.
"Canada/Ontario Great Lakes Shore Damage Survey" was written in
Oct 1975.
It represents a compilation of information of most of
the
Canadian
shoreline.
Lake
Superior
and
northern
Lake
Huron
were found to be non-erodible and therefore were not included in
the study.
The report computed erosion rates for the other areas
and assigned a monetary value to the loss.
Following
the
1973
IJC
study,
concern
arose
among
shore
property
owners
that
the
results
of
that
study
(based
on
the
1951-52
damage
survey)
did
not
adequately
reflect
subsequent
shoreland development.
A
pilot
study was
completed
in May
1976
by
NCD.
Eleven
representative
counties
within
four
states
(in
the
US)
were
chosen
to
participate
in
a
damage
survey.
Each
state
selected
an
agency
responsible
for
co-ordinating
the
effort.
All riparian owners were identified and contacted.
Sur—
vey forms were mailed to all residential property owners.
Some
sample
follow-up
interviews
ensued.
Non-residential
property
owners received a letter requesting an appointment for a personal
interview.
Damage estimates covered the period from labor Day
1972 through Labor Day 1974.
The results of this study suggested
that damages were 2-3 times higher (after adjustments for price
levels
and
development)
than
the
damages
based
on
the
1951-52
surveys.
The pilot study concluded
that additional work was
necessary if a comprehensive evaluation of shoreline damage was
desired.
Another
study
prepared
by
NCD,
entititled
"Great
Lakes
Shoreland Damage Study" and written in Feb 1979, compares damages
from the 1951-52 period with those occurring in years 1972-76.
All damages are in Sep 1973 price levels.
Damages are aggregated
by lake.
The aforementioned pilot study (survey from Labor Day
1972 - Labor Day 1974) was used to design an efficient survey
approach, which was used for further survey work.
A statement in
the introduction to the Shoreland Damage Study notes that the
remaining
Great
Lakes
shoreline
was
surveyed during
1976-78.
This is not consistent with the summary
tableswithin the report,
which provide damages for the years 1972-74, 1975, and 1976.
The
report concludes that damages accruing during 1972-76 ($401
million)
are 2.37
times higher that the damages from 1951-52
($169 million).
Another IJC study was published in July 1981.
"Lake Erie Water
Level Study" evaluated damage reduction associated with regulat-
ing lake Erie. Erosion and inundation damages for the United
19
  
States portion of the shoreline are based on a damage survey that
extended from Labor Day 1972 through Labor Day 1976.
Inundation
damages on the Canadian portion were based on the Canada/Ontario
Great Lakes Shore Damage Survey, which covered the 1-yr period
Nov 1972-73.
Damages on the Quebec portion of the St. Iawrence
River were based on flooding events which occured in 1974 and
1976.
Inundation damages were estimated from stage—damage curves
(based
on
stormwater
levels).
Erosion
losses
were
determined
using the wave—energy approach.
OVERVIEW
For the United States shoreline, comprehensive damage data are
available
during
the
high
lake
level
periods,
1951-52
and
1972-
74.
These
data have
beenused extensively
in many
of the major
reports cited above.
The 1951-52 data was still
being used even
after 20 years had expired.
In addition to the damage
surveys,
a land use
survey was performed in 1966-67 along the entire Great
Lakes shoreline
(Canada and United States),
which provides exten-
sive
information
regarding
shoreland
use
(e.g.
residential/commercial,
agricultural,
forest, etc),
environmental
value,
and
shoreline characteristics
(e.g.
low dunes,
high bluff
erodible,
etc.).
Less damage data are available for the Canadian
portion
of the Great Lakes shoreline.
No survey information was
obtained during the 1951-52 high water period.
Primary data is
available from the 1972-73 period for much of the Canadian shore.
The available data sources cover limited time spans and do not
provide a comprehensive analysis.
There are several comments to
be
made
concerning the
availble
data
and how
it
is used
to
es-
timate
shoreland
damages
attributable
to
a
particular
water
level.
1.
Because of the many political boundaries within the Great
Lakes region,
usually many agencies are involved
in gathering
this data and consistency among areas cannot be assumed.
2. Long-term information would be helpful in determining
damages
attributable
to
fluctuating
lake
levels.
Generally,
riparian property owners are contacted after a high water event
and asked to recall damages which may have occurred up to a year
or more ago.
3.
Information is lacking with
regard to the percentage of
property owners actually affected.
What percentage of survey
respondents report $0 damages?
4. Data are generally aggregated into broad reaches and stage-
damage curves are developed.
The curvilinear function which the
data seem to suggest has never been proven by further study.
Also what characteristics do the reaches share?
It would seem
that such large areas would contain diverse shoreline types and
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land uses. Does an equation realistically describe damages for a
shoreline distance of approximately 100 miles? Finally, the ul-
timate water level approach, as used bythe United States in some
studies, estimates both inundation and wave impact damages for a
given ultimate water level. Since the ultimate water level is
defined as the sum of the storm water level and run-up, weak
winds combined with a high lake level could possibly produce the
same ultimate water level as strong winds on a moderate lake
level. Intuitively, onewould expect the latter condition to
generate greater wave impact damages. The equation would produce
identical results for the two conditions.
5. The 1966-67 land use survey provides information on both
land use and shoreline type. However, the classification
"residential/commercial/public structures" does not provide the
reader with information on the actual number of structures
involved. Hence, it is impossible to establish the number of
homes on high non-erodible bluffs in comparison to the number on
low dunes. This would have considerable impact on damage
estimates. If in fact the most vulnerable areas are devoid of
intensive development, the damage risk would be much lower.
6. The Dec 1965 report on Lake Erie deals only with unprotected
shoreline. It cannot be assumed that structural protection will
provide complete protection against all events. A combination of
high still water levels and severe winds could produce an ul-
timate water level that would cause damage even to protected
areas. Eliminating those areas may underestimate damages.
Furthermore, other studies assume that once the anticipated
damages exceed the cost of protective works, the shoreline will
be protected and no damages will occur in the future. First, as
stated above, total protection cannot be guaranteed against all
combinations of water levels and run-up. Second, it is not al-
ways possible for a property owner to anticipate future
conditions. Third, the financial capability for the property
owner to take action cannot be assumed. Fourth, structural
protection would need to be approved throughthe permit process
and could potentially be denied if such action would cause ad-
verse effects elsewhere. In conclusion, protected areas
(existing or potential) need to be addressed in a damage
analysis.
Finally, if one were to characterize the foregoing studies as to
their utility insofar as assessing current problems and
conditions, it could only be concluded that the usefulness was
minimal, and perhaps misleading. There was no attempt (and if
there was, it was not successful) to integrate the various com-
ponents of an impact analysis into a meaningful whole. Instead
there exist a number of important investigations and data gather-
ing exercises which can only be regarded as "ad hoc" because of
the missing step of integration. The so called "big picture" was
ignored; the parochial pictures were developed. The audience was
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unable to track and fully understand the import of the overall
plot. This shows quiteclearly the need for a good director, and
of course a good plot in future endeavors.
RECENT MAJOR STUDIES ON SHORELAND DAMAGES
TITLE: Water Levels on the Great Lakes
AUTHOR: North Central Division
DATE OF PUBLICATION: December 1965
SCOPE: unprotected shoreline of Lake Erie, US only
DAMAGE DAT --
DATE COLLECTED: previously collected in May 1951-Apr 1952
COLLECTED BY: COE in co—operation with local co-ordinators
designated by the Great Lakes states
METHOD OF COLLECTION: field damage survey
UPDATING METHOD: Updated to 1964 price levels via construc-
tion cost index.
DAMAGE ANALYSIS METHODOLOGY: Shoreline divided into 3 reaches.
Ultimate water levels bymonth for the maximum recorded adjusted
stormwater levels 1904-Aug 1964 were used to determine stage-
frequency relationships. Updated damages for each reach were
applied. Stage-damage curves were developed based on 3 points—
(1) zero-damage water level, (2) ultimate water level for survey
damages 1951-52, and (3) potential damage with 1 ft higher ul-
timate water level. Equation derived which wouldpredict damages
for a given stage -- D = 121.9 (S - 570.6) 2'17, where D is the
average damage per month per mile and S is the ultimate Lake Erie
water level.
COMMENTS: Includes only unprotected shoreline.
i****
TITLE: Regulation of Great Lakes Water Levels
AUTHOR: International Great Lakes Levels Board
DATE OF PUBLICATION: December 7, 1973
SCOPE: United States and Canada
DAMAGE DATA --
DATE COLLECTED: United States - previously collected in May
l951-Apr 1952: Canada - some information collected during
1966-67
COLLECTED BY: United states - COE in co-operation with local
co-ordinators designated by the Great Lakes states
METHOD OF COLLECTION: field damage survey
UPDATING METHOD: 1971 price levels
22
 DAMAGE ANALYSIS METHODOLOGY:
United
States
--
Same
methodology
as
previously
developed
in
the
Dec
1965
report,
"Water
Levels
on
the
Great
Lakes".
Inunda—
tion
and
wave
impact
damages
were
estimated
from
stage-damage
curves
based
on
the
ultimate
water
level
approach.
Future
damages were derived from the 1966-67 land use survey in conjunc-
tion with projections of population, personal income,
and employ-
ment developed by the Dept.
of Commerce or various regional/local
planning agencies.
Canada
--
Inundation
damages
were based
on the ultimate water
level
approach described
above.
Erosion and wave
impact damages
were developed using a wave-energy approach.
Future damages were
projected
using
the
1966-67
land
use
survey.
Additional
informa-
tion
on
future
shoreline
development
was
provided
by
the
Ontario
Provincial
Departments
of
Tresury
and
Economics,
Trade
and
Development,
and
Natural
Resources,
and
from
other
governmental
offices.
COMMENTS:
*****
TITLE:
Operation Foresight
--
After Action Report
AUTHOR: Detroit District, COE
DATE OF PUBLICATION: 1973-74
SCOPE:
United
States
shoreline,
except
Lake
Superior
DAMAGE DATA --
DATE COLLECTED: 1972-73
COLLECTED
BY:
Detroit,
Chicago,
and
Buffalo
Districts
METHOD OF COLLECTION: field survey crews
UPDATING METHOD: none necessary
DAMAGE
ANALYSIS
METHODOLOGY:
Field
crews
visited
damages
sites
and
developed
stage-damage
curves
for
each.
Damages
were
es-
timated
based
on
predicted
water
levels
as
prepared
by
the
Detroit District.
COMMENTS:
*****
TITLE: Shore Use and Erosion (Appendix 12)
AUTHOR: Great Lakes Basin Commission
DATE OF PUBLICATION: 1975
SCOPE: United States
DAMAGE DAT --
DATE
COLLECTED:
previously
collected
in
May
1951-Apr
1952
COLLECTED
BY:
COE
in
co—ordination
with
local
co-ordinators
as
designated
by
the
Great
Lakes
states
METHOD
OF
COLLECTION:
field
damage
survey
23
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UPDATING METHOD: unknown
DAMAGE ANALYSIS METHODOLOGY: Damages are related to economic
use. Future damages for the years 1980, 2000, and 2020 were es-
timated based on projected land use. A 1966-67 land use survey
was utilized to make these projections. It appears that
projected damages were determined assuming conditions identical
to those in 1951-52.
COMMENTS:
*****
TITLE: Summary Report of Pilot Study Program
AUTHOR: NCD
DATE OF PUBLICATION: May 1976
SCOPE: 11 counties within 4 states (US)
DAMAGE DATA --
DATE COLLECTED: damage estimates for the period Labor Day
1972 - Labor Day 1974
COLLECTED BY: Minnesota - MN Dept of Natural Resources
Wisconsin - WI Dept of Natural Resources
Michigan - Coastal Zone Laboratory, Univ of MI
New York — St. Lawrence-East Ontario Commission
METHOD OF COLLECTION: State contractor collect information on
ownership and assessed value of all riparian shoreline property.
A mailed survey form was sent to all identifed residential
owners. Follow-up personal interviews among a sample group was
used to check for statistical bias. Non-residential owners were
interviewed.
UPDATING METHOD: none necessary
DAMAGE ANALYSIS METHODOLOGY: No method for determining damages.
This study served. only as a report for' what damages occured
during the 1972-74 time period.
COMMENTS: The main conclusion of this report is that a com-
prehensive evaluation of damages is not possible without adequate
funds, staff, and time for such a task.
*****
TITLE: Canada/Ontario Great Lakes Shore Damage Survey
AUTHOR: Environment Canada
DATE OF PUBLICATION: October 1975
SCOPE: Canadian shoreline, except Lake Superior and northern
Lake Huron
DAMAGE DATA --
DATE COLLECTED: NOV 1972-1973
24
 COLLECTED
BY:
Environment
Canada
and
Ontario
Ministry
of
Natural Resources
METHOD OF COLLECTION:
UPDATING METHOD:
DAMAGE
ANALYSIS
METHODOLOGY:
No
method
for
estimating
damages.
This
study
served
to
report
past
damages.
COMMENTS:
iﬁitt
TITLE:
Summary
Report
-
Great
Lakes
Shoreland
Damage
Study
AUTHOR: NCD
DATE
OF
PUBLICATION:
February
1979
SCOPE: United States
DAMAGE DAT --
DATE
COLLECTED:
approx
1972-74
COLLECTED
BY:
see
Pilot
study
Program
METHOD
OF
COLLECTION:
survey,
see
Pilot
Study
Program
UPDATING
METHOD:
none
necessary
DAMAGE
ANALYSIS
METHODOLOGY:
No
method
for
estimating
damages.
This
report
served
to
estimate
past
damages.
COMMENTS:
*****
TITLE:
Lake
Erie
Water
Level
Study
AUTHOR:
International
Lake
Erie
Regulation
Study
Board
DATE
OF
PUBLICATION:
July
1981
SCOPE:
Canada
and
United
States
DAMAGE DAT --
DATE
COLLECTED:
Canada
-
Nov
1972-73
St
Lawrence
River
-
1974
&
1976
floods
United
States
-
Labor
Day
1972-76
COLLECTED
BY:
Canada
-
see
Canada/Ontario
Great
Lakes
Shoreland Damage Survey
United
States
-
see
Pilot
Study
Program
METHOD
OF
COLLECTION:
Canada
-
field
survey
United
States
-
see
Pilot
Study
UPDATING
METHOD:
July
1979
price
levels
25
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 — DAMAGE ANALYSIS METHODOLOGY: Stage-damage curves (based on storm
water levels) were used to assess inundation damages. The wave—
energy approach was used to develop stage-damage curves to es-
- timate erosion damages.
COMMENTS:
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 ONTARIO CANADA RESIDENTIAL SHORELINE DAMAGES
Introduction.
1. The task of characterizing the impacts on residential land
use shoreline from fluctuating lake levels is a component of the
current IJC sponsored Great Lakes Study. The impact areas can be
separated out by national boundaries. The object of this memo is
to present the knowledge gained from the ambitious 1972-1973
shore damage survey investigation conducted by the Ontario
Ministry of Natural Resources. Those investigations were made
part of a technical report, portions of which are excerpted
below. This past year the data base underlying the report has
been resuscitated and manipulated to try and better compare the
impact areas for relative magnitudes of problems strictly
concerning the residential use category. Although the 1975
report - a da a t s o e ama e Su -
contains a wealth of generous information, the digital data base
has also proved useful in investigating various aspects of
residential impacts with regard to current day study needs.
Excerpts From The October 1975 Technical Report.
2. For background information and to characterize the important
dimensions of the data base the following report text excerpts
are provided. Also provided as table 1. in this memo is an
excerpt from the report’s regional shore damage summary table
4.2.1 and shoreland use by lake summary table 4.1.1.
Summary.
3. Storm action superimposed upon record and near record high
water levels during the fall of 1972 and spring of 1973 caused
extensive damageto Great Lakes shorelines connecting channels by
flooding and erosion. ... Acquisition of data ... commenced in
the spring of 1973 and was completed in the summer 1974.
erosion and inundation are natural processes which occur, to a
varying extent, on most shorelines. Structural shore damage due
to erosion and inundation amounted to more than $19 million
during the period of survey. Combined with $9 million in lost
land value due to erosion, total costs were in excess of $28
million. ... Among the areas suffering inundation damages
during the period of survey were Pelee Island, Point Pelee,
Rondeau Harbour, and Long Point on Lake Erie, most of the
Canadian shoreline on lake st. Clair, and Toronto Island and
Frenchman Bay on Lake Ontario. In combining the erosion and
inundation damages, the areas with the highest shore damage per
kilometer' were Lambton County on Lake Huron ($20,447), Essex
County on both Lake St. Clair ($75,488) and Lake Erie ($23,084)
and the regional municipalities of Halton ($26,313) and Peel
($36,193) on Lake Ontario. (pp. ix).
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Table 1.
3
Methods and Criteria of Survey.
4. The methodologies of the survey may be grouped under four
major headings. These are photography and mapping procedures;
determination of erosion rates; shore property inventory; and
stage damage survey. ... The shore property inventory was
gathered from 25 Regional Assessment Offices with the cooperation
of the Ontario Ministry of Revenue. The data on land use, land
ownership, and land value is stored in a mass data program
(SAFRAS) at the Canada Centre for Inland Waters in Burlington.
... Damages were documented by interviewing shore property
owners, taking photographs, and preparing sketches showing the
overall layout of properties. A total of 8,439 damaged
properties were identified along the shoreline and subsequently
evaluated in detail. (p. x)
Damage Summary from all Types of Lakeshore Use for Ont. Canada
(Source: Tables 4.1.1 and 4.2.1 Oct. 1975 Technical Report)
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Total ’72-73 S H O R L A N D U S E (%)
Damage Res. Perm Res. Seas. Agr. Vacant
$ 2,473,111 17 27 5 44
$ 4,219,851 36 3 23 13
$ 4,763,545 18 31 27 16
5 3,240,951 16 20 43 13
$14,697,458 18 23 28 22
Reviving the 1975 Digital Data Base.
5. Over the summer' and fall of 1988 the digital data base
companion to the 1975 Canadian study was retrievedand revived to
be readable in IBM EBCDIC format. The data based consisted of
41,975 cases. Each case, in the revived format, consisted of 15
lines/cards/records, and each case held reference to over a
possible 75 variables. The total data base measured in mere
digital volume is very large for processing purposes, but not so
large that it could not be dumped onto a single 9 track computer
tape. The Statistical Package for the Social Sciences (SPSS)
software, version 6.028, available through Northwestern
University in Evanston, Ill. and the through the Corps NCD of-
fices in Chicago, Ill., was used to re-explore the data. Most
variable fields were identified by variable name but no further
details concerning the measured variable were available. For
alpha variables, where coding conventions were employed, in many
instances it was not possible to break the code. Coding
conventions for many of the variable fields identifiable were not
available. One critical exception is the land use code which was
listed in the 1975 Technical Report and was thus available for
application.
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 Damages to Residential Properties.
6. All variables on the data tape were profiled and the data
base was pared to various pertinent layers of variables and
cases. The listing below represents the case paring:
Winn Ema
Total All Cases 41,975
Total All Cases In Residential Use Category 30,327
Total All Cases Residential Permanent and Seasonal 27,285
Total All Cases Permanent Residential str.’s Only
12,982
Residential Use Category Reporting Damage
5,067
Residential Permanent and Seasonal Reporting Damage
4,885
Residential Permanent Structures Reporting Damage
3,797
Table 2 and Table 3 provide a listing of the cases by county for
the
six
residential
layered
populations
listed
above.
Of
individual shoreline uses 72 percent are considered residential
land
use;
65
percent
are
considered
permanent
or
seasonal
residential structures; and 31 percent are considered permanent
structures.
Of all properties with residential structures more
than 17 percent reported damage in '72-'73.
Of all properties
with
permanent
residential
structures
more
than
29
percent
reported damage in ’72-'73.
Figure 1 represents the distribution
of the 30,327 lakeside Ontario residential parcels by lake.
All
residential parcels along the St.
Lawrence River,
2,540
(e.g.
county codes l,4,5,7,8): and 266 residential parcels along Lake
Huron’s Georgian Bay north of Port Severn (e.g. county codes 44),
were apparently not a part of the shore damage survey although
they form part of the land use designations and record load in
the digital data base.
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 Table 3. Summary of Cases and Damages For Residential Designated
Real Estate as Recorded on the Data Base Companion to,
the October 1975 Report:
Canada - Ontario Great Lakes Shore Damage Survey Technical Report.
Number of Cases: All Properties Which Are in Data Base And
Which Responded With a Positive Damage Estimate
Permanent + Permanent + Permanent
County County Seasonal + Seasonal Structs.
Name Code Vacant Structs. Only
TOTALS: 5067 4885 3797
ESSEX 37 - 2413 2303 2284
HALDIMAND 28 482 468 55
LAMBTON 38 310 308 192
HALTON 24 299 293 290
HAMILTON 25 258 253 243
KENT 36 198 198 47
YORK 19 195 179 167
NORTHUMBE 14 137 133 49
SIMCOE 43 113 105 105
HURON 40 102 102 0
NIAGARA 26 93 88 '86
PEEL 21 91 88 88
GREY 42 87 85 24
LENNOX AD 11 73 72 47
FRONTENAC 10 59 55 49
DURHAM 18 47 47 35
BRUCE 41 39 39 3
NIAGARA 27 20 20 9
PETERBORO 17 20 20 13
PRINCE ED 13 17 15 6
ELGIN 34 10 10 1
HASTINGS 12 1 l 1
MUSKOKA 44 0 0 0
LEEDS 8 0 0 0
GRENVILLE 7 0 0 0
DUNDAS 5 0 0 0
STORMONT 4 0 0 0
GLENGARRY 1 0 0 0
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Residential Damage Incidence Not Distributed by Development
Location
7. An interesting distinction is apparent when the total number
of cases by county (figure 2 corresponds to the middle column of
table 2) are compared to the number of cases reporting damage
(figure 3 corresponds to the middle column of table 3). Figure 4
presents this comparison for counties sorted by cases reporting
damage. As these figures demonstrated, when the data base is
defined geographically by countyboundaries there is not a strong
correlation between the number of residential permanent and
seasonal structures ix: a county and the number of residential
permanent and seasonal properties having been damaged. A
comparison of the damages reported from residential parcels
compared to the total number of residential parcels by lake is
presented as figure 5. The number of residential parcels is
shown not to be a good indicator of the distribution of damage
incidence.
Residential Damages Associated with Permanent and Seasonal
Structures.
8. Working with the 4,885 cases in the "residential permanent
and seasonal reporting damage" category, total damages reported
sum to $10,672,461. This is 73% of damages reported for the
entire Ontario Canada Survey as listed in table 1. For those
cases reporting damages the case count and damage totals by lake
are shown in table 4. No price adjustment have been attempted.
Price levels are those reported in 1973-74 for 1972-73
occurrences. Figures 6, 7, and 8 depict the data in table 4 in
graph form for mean damage, case count, lake damage,
respectively. Figure 9 shows that for all specified damage by
residential cases, structure damage is the greatest, component
42.4%, followed by landscape damage 36.5%, and contents damage
21.1%. However, these three categories together total less than
25% of the total residential damage reported: another 78.5% of
the residential damage total ($10,672,451) is not specified as
indicated by figure 10.
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 Table
4.
Damage
Summary
from
all
Permanent
and
Seasonal
Residential Lakeshore
Use for Ont. Canada for the 1972 and 1973 Season.
(Source: Digital Data Tape From the Oct. 1975 Technical Report)
   
Total
lake
Damage
Cases
Mean Damage
Huron
$ 2,851,042
636
$ 4,483
St. Clair $ 3,140,143 1346 $ 2,333
Erie
$ 2,767,576
1635
$ 1,693
Ontario
$ 1,722,952
1132
$ 1,522
Total
$10,672,451
4749
$ 2,185
'Note: A number of cases reporting damage,
136, were not identified by lake.
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Each measure will have intended effects and unintended
effects. If the problem is solved the intended effects have been
achieved. If the measure is not providing a solution, or has
failed, spin-off effects can be anticipated. ENen successful
measures can have unintended effects. This highlights the
necessity for rigorous analysis and open consideration in the
early stages of the study.
Each measure will elicit standard or predictable respones,
in
add
iti
on
the
re
wil
l b
e s
pec
ial
ize
d r
esp
ons
es
tha
t w
ill
be
con
tex
t s
pec
ifi
c a
nd
con
tin
gen
t o
n a
par
tic
ula
r i
ndi
vid
ual
.
The
individual’s response will remain a factor of experience, goals,
expectations, attitudes and values, in short, perspective. At
this stage, we can discuss standard type impacts, but we do not
have enough information to assess special impacts, (impacts which
are dependent on an individual’s experience, goals, expectations,
attitudes and values). This will be forthcoming in future
versions of this study.
Interest groups will be impacted differentially. An
indirect effect of any measure will be that it will generate
interaction between interest groups. The result of this
interaction will possibly affect the measures outcome. We cannot
include these interactive impacts at this stage of the study.
Perhaps the coordinators can deal with these impacts.
Each measure will haveimmediate consequences but because of
the complex web of interacting forces that a measure sets in
motion there will be consequences that will only emerge in the
future. In this paper, we are dealing with immediate impacts.
Delayed effects are too tenuous to be considered in this
prelilminary study design. They will emerge more clearly during
the actual impact assessment study.
Some of the indirect effects of a measure will be short
term, eg: relocation, while others will be long term, eg:
permanent loss of a historic site due to flooding.
Perceptions of the Interest Class
a. Perceptions of the Great Lakes Coalition.
The position of the Great Lakes Coalition on the water level
issue is detailed in reference 11. The highlights are summarized
here.
The Coalition feels that their position can be summarized in
one word, "management". The Coalition wants stabilization of
water levels through the use of a systematic engineering plan
operated by a bi—national, centralized,
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management entity. They see this as a basic requirement for a
reasonable and permanent solution to the flooding and erosion
problems which they attribute to high water levels as well as the
losses due to low water levels.
The coalition also wants to preserve and enhance the natural
environment of the Great Lakes and the basin. other objectives
are to inform, cooperate with, and support governmental entities
concerning matters of water levels, and to promote understanding
and relief for private and public shoreline interests who have
suffered or are threatened with property damage.
This is a strong, deeply held position. It stems from the
emotional and economic lossses which. many riparians suffered
during the recent high water period. Coalition members feel that
they are (unfairly) being expected to bear the loses or to do
expensive things like relocate buildings and put in shore
protection structures. They also feel that even these actions
won’t protect them if water levels become higher than they were
in 1986.
Another tenet of their position is that decisions relating
to water levels need to be fair and equitable. The Coalition
feels that this hasn't always been the case in the past. They
cite instances where, in earlier IJC studies, in the evaluation
of measures, lakeshore property owners, communities, and
municipalities were considered to be expendable. Profits to
businessses using athe lakes were used in the cost/benefit
analysis to offset losses of their homes and life savings to
riparians. The Coalition wants to ensure that future analyses
include true shoreline values and human values.
The Coalition is critical of the existing government policy
of "proper land use planning and public information." They view
this as a poor and unacceptable substitute for water level
controls.
The Coalition '5 position on shore protection. structures
(Type II mesures) is that they have a place in the shoreline
management process. However, they believe them to be futile and
unacceptable in the absence of lake level management. These Type
11 measures offer no real and long term protection against
erosion and flooding. They need constant attention and
replenishment. They think that moving buildings back is even
worse than building shore protection structures, and see this
also as a temporary mesure if water levels go higher.
The Coalition is against diversion of Great Lakes water to other
basins.
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2. Water level fluctuations and ships have aggravated shoreline
erosion on their property.
3. Long term water level increses and stabilization caused by
the dam have changed water weeds, march plants, and fish species
in some areas of the Akwesasne.
4. Scouring and depositional areas have changed with the
practices of regulating the Seaway water levels. This has
implications for toxic sediments and for fish spawning beds.
5. Actions by the governments to rectify the problems have been
uneven and this is a problem for the Akwesasne who straddle the
Canada/US border.
6. There is a risk of catastrophe for the Mohawk people if
there were an oil or chemical spill, or an earthquake.
7. Property damage to docks and boathouses is a serious problem
because these people use theriver as a road for transportation.
8. Economic development project on Stanley Island and other
Mohawk Islands would be seriously hurt by water level
fluctuations, and this treatens their economic self-reliance.
This position paper also contains 5 recommendationsi
1. A native representative should be included on the Taskforce to
ensure that the native perspective is included.
2. All existing regulations regarding Great Lakes Water levels
should be left alone, since we can only deal with minute sections
of the system at a time. Any problems such as erosion and
shoreline protection should be dealt. with. by the appropriate
government agency since the Great Lakes system has been seriously
modified by these governments. It is their responsibility to fix
the damages, not destroy the whole system.
3. A long term effort to understand the whole aspects of water
levels, flows, and live components of the Great Lakes Ecosystem
must be seriously funded in order to regulate and maintain the
sys
tem
.
At
pre
sen
t,
min
isc
ule
amo
unt
s o
f m
one
y a
re
giv
en
to
basin wide research effort. Each country duplicates scientific
effort to the detriment of understanding the system.
4. Immediate action is necessary to identify areassusceptible to
flooding and other forms of water level damage and where
appropriate remove the offending activity. Public access areas
to lake and river fronts susceptible to water level damage may
enhance public appreciation of this resource.
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lev
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21%
su
gg
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d
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e
pro
tec
tio
n,
and
6%
su
gg
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te
d
bo
th
wa
te
r
lev
el
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gu
la
ti
on
an
d
sh
or
e
pro
tec
tio
n.
No
pr
op
er
ty
own
er
s
sug
ge
st
ed
shoreline management as an appropriate action.
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 PROFESSIONALS PERCEPTIONS 0F MEASURES
Type I Heasures.
Public investment in control and diversion works. Representative
measures are: 1. full regulation of Lake Erie; and 2.
Interbasin diversions. These measures are intended to reduce the
range of water level fluctuations.
The two nations have had different patterns and densities of
shoreline development and have had a different history of dealing
with the "victims" of shoreline events. The U.S. has had the
larger amount of shoreline development as well as a greater
degree of urbanization associated with its this development. In
addition, the U.S.vhas had one influential organization, the U.S.
Army Corps of Engineers, associated with the building and
maintenance of shoreline structures. Canada, and the two
associated provinces, have had relatively less shoreline
development with the building and maintenance of structures
having been undertaken by a number of federal departments, (eg:
Agriculture Canada & Environment Canada). Rather' than being
organizations with a nmndate to build and maintain structures
these departments deal with a wide range of factors under a
central umbrella concern. Further because two nations and two
distinct cultures are involved any control or diVersion works
that involves the two nations, or any analysis of such works,
will involve two very different perspectives concerning the
environment, the use of control structures and the responsibility
of government to its citizens. Generalizing, we can say that
the U.S. has historically favoured control structures combined
with aid and insurance whereas Canada has tended to offer a
minimum of aid and to favour prevention, (eg. the Flood Damage
Reduction Program). (see Hartmann, Karsten, Shoots, "Type IV
Measures" for a fuller treatment).
Compressing' the range of’ water levels might reduce 'the
impacts of both high and low water levels on riparians. It should
be noted here that many of these impacts are not entirely
attributable to fluctuating water levels. Therefore, even at
constant water levels, some of these impacts would still occur.
Potential and perceived impacts of high water levels which might
be reduced by Type I measures are:
Shoreline erosion. This includes loss of land, loss of
shore protection structures, stairways, and in the
extreme, loss of buildings as their foundations are undermined
and they eventually fall into the lake. However, the
relationship between water levels and erosion rates is not as
simple as: lower water levels mean less erosion. In some cases,
with particular shore types, this may be true, while in other
cases erosion will continue over the long term regardless of
whether the lake levels are high, low, or average. Forty percent
1.
trees,
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of the shoreline of the lower Great Lakes is classified as
cohesive shorelines.
These shorelines are formed iJ: glacial,
glacio-fluvial, and glacio-lacustrine sediments, and most of this
is characterized by steep bluffs, narrow beaches of coarse sand
and gravel, and rates of bluff recession that commonly range from
0.5 m.\yr to over 1.0 m/yr. And with this type of shoreline,
erosion
rates
are
independent
of
water
level
fluctuations
(l,2,3,4). So the magnitude of this impact on residential
property owners is uncertain.
We have had riparians and coalition members take exception
to
this
viewpoint.
Some
believe
that
high
water
levels
accelerate high erosion rates unnecessarily.
Relatedly,
some
riparians
believe
that
full-regulation
of
the
lakes
would
maintain
consistent
water
levels
and hence minimize erosion.
These beliefs are often held with some conviction and are often
supported by reference to observed examples.
"Experts" are not
often heeded.
Experts are even,
on occassion,
looked upon as
impractical and unnecessarily esoteric.
Under
the
auspices
of
F62
the Canada
Centre
For
Inland
Waters hosted a Coastal Processes Workshop on October 27 & 28,
1988.
Although generalization remains risky,
the overwhelming
consensus from this workshop,
(except for Coalition members in
attendance), would seem to suggest that erosion is a constant
process in shoreline dynamics regardless of the lake levels.
The
shoreline experts suggest that after a drop in water levels
erosion will cease for a very short period of time and then will
begin anew at the lower level. Elsewhere, James K. Mitchell has
captured the dynamic and potential of coastal erosion succinctly
and clearly:
Coastal erosion is essentialy a complex class of
events whose chief common property is their tendency
to promote loss of beach and dune sediments. The
indifferent success of anti-erosion mesaures in this
country is thus partly a response to the basic
complexities inherent in the dynamic nature of the
erosion processes. Beaches, dunes and cliffs are
temporary geological features which respond to even
small changes in the marine energy regime. Shoreline
recessions and progradations form part of the normal
pattern of coastal development. Considerable
advances have been made in the creation and
maintenance of artificial beaches, in the design of
ingenious devices to dissipate wave energy and in the
develpment of various other adjustments to erosion.
Nevertheless, human ability to influence basic
aspects of coastal energy systems, such as altering
the
dynamics
of
severe
storms
or
controlling
long
term eustatic and tectonic movements,
is either
non-
existent
or
at a very primitive
level.
Hence,
there
52
E
  
wi
ll
co
nt
in
ue
to
be
de
fi
ni
te
na
tu
ra
l
co
ns
tr
ai
nt
s
on
ma
n’
s
at
te
mp
ts
to
cr
ea
te
a
st
at
ic
sh
or
el
in
e
or
pe
rm
an
en
tl
y
st
ab
il
iz
e
co
as
ta
l
la
nd
fo
rm
s.
Mitchell , P. 12 .
Ne
w
id
ea
s
co
nc
er
ni
ng
er
os
io
n
dy
na
mi
cs
an
d
go
ve
rn
me
nt
s’
re
sp
on
si
bi
li
ty
fo
r
fl
oo
d
da
ma
ge
s
ar
e
em
er
gi
ng
.
Co
nc
en
su
s
ap
pe
ar
s
to
be
cr
ys
ta
li
zi
ng
ar
ou
nd
th
e
id
ea
th
at
er
os
io
n
wi
ll
oc
cu
r
re
ga
rd
le
ss
of
la
ke
le
ve
ls
.
Qu
es
ti
on
s
ha
ve
em
er
ge
d
fr
om
th
is
al
te
re
d
pe
rs
pe
ct
iv
e
co
nc
er
ni
ng
th
e
ef
fe
ct
iv
en
es
s
of
pa
st
“s
ol
ut
io
ns
”
to
er
os
io
n
di
le
mm
as
.
Fu
rt
he
r,
ma
ny
fa
ct
or
s,
(e
g.
th
e
em
er
gi
ng
ph
il
os
op
hy
of
"s
us
ta
in
ab
le
de
ve
lo
pm
en
t"
),
ar
e
le
ad
in
g
pe
op
le
to
qu
es
ti
on
th
e
de
gr
ee
to
wh
ic
h
go
ve
rn
me
nt
s
sh
ou
ld
be
in
vo
lv
ed
in
as
si
st
in
g
th
e
I'
vi
ct
im
s"
of
na
tu
ra
l
sh
or
el
in
e
ev
en
ts
gi
ve
n
th
e
wi
de
ly
—r
ec
og
ni
ze
d
op
ti
on
of
pr
ev
en
ti
on
.
2.
Sh
or
el
in
e
fl
oo
di
ng
an
d.
Wa
ve
At
ta
ck
.
Re
si
de
nc
es
ca
n
be
fl
oo
de
d,
da
ma
gi
ng
bo
th
th
e
co
nt
en
ts
an
d
th
e
in
te
gr
it
y
of
th
e
st
ru
ct
ur
e.
In
ad
di
ti
on
to
in
nu
nd
at
io
n,
st
ru
ct
ur
es
al
on
g
th
e
Gr
ea
t
La
ke
s
sh
or
el
in
e
in
lo
w
ly
in
g
ar
ea
s
ca
n
be
da
ma
ge
d
du
e
to
th
e
fo
rc
e
of
wa
ve
s
cr
as
hi
ng
ag
ai
ns
t
th
em
,
an
d
in
th
e
sp
ri
ng
,
du
e
to
ic
e
be
in
g
pu
sh
ed
an
d
th
ro
wn
up
ag
ai
ns
t
th
em
by
wa
ve
s.
Fl
oo
di
ng
ha
s
as
so
ci
at
ed
wi
th
it
a
wi
de
ra
ng
e
of
bo
th
ec
on
om
ic
an
d
so
ci
al
im
pa
ct
s,
an
d
ev
en
th
e
ri
sk
of
lo
ss
of
li
fe
in
so
me
ex
tr
em
e
si
tu
at
io
ns
.
So
me
of
th
e
ec
on
om
ic
im
pa
ct
s
of
fl
oo
di
ng
ar
e
th
e
co
st
s
of
al
te
rn
at
iv
e
ac
co
mm
od
at
io
n
wh
il
e
th
e
ho
us
e
is
un
in
ha
bi
ta
bl
e,
th
e
co
st
s
of
cl
ea
ni
ng
up
th
e
me
ss
,
an
d
th
e
co
st
s
of
re
pa
ir
in
g
or
re
pl
ac
in
g
da
ma
ge
d
co
nt
en
ts
an
d
st
ru
ct
ur
es
.
So
me
of
th
e
so
ci
al
im
pa
ct
s
ar
e
tr
au
ma
,
di
sr
up
ti
on
of
pe
op
le
’s
li
ve
s
if
th
ey
ha
ve
to
ev
ac
ua
te
,
ti
me
sp
en
t
cl
ea
ni
ng
up
an
d
fi
xi
ng
th
in
gs
,
ti
me
wh
en
th
ey
co
ul
d
no
t
us
e
th
e
dw
el
li
ng
,
ti
me
an
d
ef
fo
rt
sp
en
t
tr
yi
ng
to
fi
gh
t
th
e
fl
oo
d
(s
an
db
ag
gi
ng
).
If
bo
at
ho
us
es
ar
e
fl
oo
de
d,
or
th
e
wa
te
r
le
ve
l
in
th
em
is
to
o
hi
gh
,
bo
at
s
ca
nn
ot
be
pu
t
in
or
ta
ke
n
ou
t.
If
th
e
bo
at
is
al
re
ad
y
in
th
e
bo
at
ho
us
e
th
en
it
ca
nn
ot
be
us
ed
.
If
it
is
ou
t
of
th
e
bo
at
ho
us
e,
it
ca
n
be
us
ed
bu
t
an
ot
he
r
pl
ac
e
mu
st
be
fo
un
d
to
pa
rk
it
.
Fl
oo
di
ng
of
ro
ad
s
ca
n
al
so
pr
ev
en
t
ac
ce
ss
to
re
si
de
nc
es
,
ei
th
er
ma
ro
on
in
g
pe
op
le
on
th
e
sh
or
el
in
e
or
pr
ev
en
ti
ng
th
em
fr
om
re
ac
hi
ng
th
ei
r
ho
us
e.
Fl
oo
di
ng
of
sh
or
e
pr
ot
ec
ti
on
st
ru
ct
ur
es
ca
n
ma
ke
th
em
in
ef
fe
ct
iv
e
an
d/
or
da
ma
ge
th
em
.
It
sh
ou
ld
be
no
te
d
he
re
th
at
al
th
ou
gh
th
e
ri
sk
of
fl
oo
di
ng
an
d
wa
ve
at
ta
ck
is
hi
gh
er
wh
en
st
at
ic
wa
te
r
le
ve
ls
of
th
e
Gr
ea
t
La
ke
s
ar
e
hi
gh
,
th
es
e
pr
ob
le
ms
ca
n
al
so
oc
cu
r
du
ri
ng
av
er
ag
e
or
lo
w
wa
te
r
ti
me
s
du
e
to
st
or
m
su
rg
es
an
d
se
ic
he
s
(s
ho
rt
te
rm
fl
uc
tu
at
io
ns
in
wa
te
r
le
ve
ls
ca
us
ed
by
ex
tr
em
e
we
at
he
r
ev
en
ts
).
Th
er
e
em
er
ge
s
es
se
nt
ia
ll
y
tw
o
id
ea
s
su
rr
ou
nd
in
g
th
e
ut
il
it
y
of
Ty
pe
I
me
as
ur
es
to
co
nt
ro
l
fl
oo
di
ng
an
d
er
os
io
n.
Th
is
ut
il
it
y
wi
ll
be
as
si
gn
ed
a
di
ff
er
en
t
va
lu
e
wi
th
in
ea
ch
of
th
e
tw
o
na
ti
on
s.
Ma
ny
ri
pa
ri
an
s,
in
cl
ud
in
g
th
e
co
al
it
io
ns
,
ad
vo
ca
te
fu
ll
re
gu
la
ti
on
as
a
me
an
s
to
co
nt
ro
l
fl
oo
d
an
d
er
os
io
n
da
ma
ge
.
53
I
I
I
I
I
I
I
I
I
I
H
H
I
I
I
I
I
I
 
II
I
I
I
I
I
I
I
E
I
H
‘
I
I
I
H
I
 
other individuals, including many experts and riparians, maintain
that erosion will occur regardless of the water levels andthat
the possible reduction in flooding gained by control will be
minimized by the inevitable occurance of severe and/or surprise
storm events. Severe and/or surprise storm events are
essentially uncontrollable and account for' most, if‘ not all,
devastation on the shorelines. A source of conflict could
emerge, therefore, if these two opposite views of the utility of
Type 1 measures become polarized into opposing power factions.
3. Loss of beaches. High water levels reduce the size of
beaches, and for riparians who have beaches, this hinders their
use and aesthetic and recreational enjoyment of the property. As
the beach shrinks, certain activities are no longer possible.
The first activities to go would be games which require a certain
amount of space, such as baseball, football, frisbe, volleyball.
As the beach gets narrower, other activities are eliminated, such
as picnics and bonfires, sunbathing, building sand castles, until
the beach disappears altogether and all beach_ activities are
impossible. The loss of beaches would reduce the ability of
riparians to enjoy their property. Loss of beaches also means
loss of protection from wave action and storms, and can lead to
more erosion.
4. Apparent decreases in property values. There is a perception
that during high water periods, the value of shoreline property
drops because of the risk of flooding and erosion and the
uncertainty about how much higher water levels might go. This
hurts riparians if they want or need to move, because they may
not get enough money for the shoreline residence to buy a similar
house without these risks. However, for property owners who do
not wish to sell their property, this drop in value during high
water periods is only a paper loss. For older riparians who die
during high water times, this loss in property value wouldbe
transferred to their children, or their estate.
It is not known whether or not this impact has actually
occurred on the Great Lakes, nor what the magnitude of if might
be at various stages of water levels, nor how significant this
loss in value might be to property owners.
5. Increased Costs of protective works . When water levels are
high, living on the shoreline becomes more expensive for some
residential property owners. We do not know how many property
owners or what proportion of them are affected in this way in the
entire Great Lakes Basin. A survey done on the Canadian side of
the basin in 1986 found that approximately half of the riparians
on the lower lakes had installed some form of shore protection,
and thereby suffered increased costs during the high water period
of 1985-86. Depending on the individual's financial status, this
may mean severe hardship, or an expense that can be easily
absorbed.
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y l
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h m
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).
These local coalitions form a network around the Great Lakes ,
with an umbrella organization for each nation (the Canadian Great
Lakes Coalition and the U.S. Great Lakes Coalition), and an
international organization that ties together the entire group
(the International Great Lakes Coalition).
The coalitions are well organized and have a clearly
articulated position paper, "Position Paper in Reference to the
Gre
at
lak
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er
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el
Cri
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:
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e l
eve
l
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l b
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e f
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n o
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r d
esi
re
to
wor
k w
ith
us
in
har
mon
iou
s
coo
per
ati
on.
Non
e-t
he-
les
s,
the
y
see
the
ir
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pre
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roa
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t
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change entails cooperation.
cur
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t I
JC
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lev
els
ref
ere
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not
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in
a
host of quickly-forgotten studies.
Imp
act
s o
f l
ow
wat
er
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on
res
ide
nti
al
pro
per
ty
own
ers
whi
ch
may (or may not) be reduced by Type I measures
1. Restrictions on recreational boating. Low levels force some
property owners to rent boat dockage space elsewhere if their
doc
ks
are
hig
h a
nd
dry,
and
to
put
the
ir
boa
ts
in
win
ter
sto
rag
e
long before the end of the normal fall season. This situation
reduces the recreational benefits of owning shoreline property.
2. Increased costs. Low water levels may require some property
owners to extend their docks or to modify them in other ways in
order to be able to tie up their boats near their dwellings.
Low water levels can also interfere with water supply systems and
require riparians to extend their water intake pipes or install
an alternative water supply system (well or cistern).
3. Recreation and Aesthetics. As water levels go down, the
water line moves, exposing in some cases more beautiful beach,
and i3: other cases exposing ugly dried up lake bottom. This
impact can be positive or negative, depending on the particular
shore type. We cannot estimate the numbers of property owners
who would be either positively or negatively affected by this
consequence of low lake levels, nor do we know which group is
likely to be the largest.
Summary . It should be noted here that there are differing
vie
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the
imp
act
s o
f
lak
e l
eve
l r
egu
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on
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nti
al
pro
per
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e p
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e c
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d l
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pro
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ipa
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som
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eff
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o d
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n m
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.
At
thi
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tim
e,
and
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cur
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we
do
not
kno
w w
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reg
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elp
s o
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urt
s r
esi
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l p
rop
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y
owners when considered as a group.
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Type III Measures:
Direct public regulation of land and water use
Representative measure #2: Erosion setback zoning.
The impacts of this measure are:
1. Changes in property values. Setback zoning might have either
positive or negative impacts on property values depending on the
circumstances. For owners of undeveloped land, if the setback
line does not allow enough room for any buildings on the
property, then the value of that property will be less. If,
however, there is enough room to construct buildings with a
generous setback from the water, there should be no reduction in
property values.
If substantial amounts of shoreline are rendered
undevelopable by setback zoning, then the value of existing
shoreline residences might go up due to the laws of supply and
demand.
2. Reduced property damages in the future. This impact would be
limited to owners of undeveloped shoreline, where development
occurs behind the erosion setback line.
3. Reduced need for shore protection structures. This impact
would also be limited to owners of undeveloped shoreline, who
develop their property after the erosion setback zoning measure
is implemented.
4. Fears and anxieties for owners of existing buildings which
fall in the erosion hazard zone. These riparians may feel that
the erosion hazard designation will affect their ability to get a
mortgage on their home, to get adequate fire insurance, and to
sell the property in the future. They may also feel that this
measure interferes with their private property rights.
Type IV Measures:
Public programs to indirectly influence land and water or the
effects of fluctuating levels
Representative measure #1: Interest Rate Subsidy Loan
Impacts on riparians who decide to take advantage of this program
would be:
1. Convenience. It would probably be easier to obtain a loan
through this program than from a conventional financial
institution.
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TYpe V Measures:
Emergency Response Capacity
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pr
es
en
ta
ti
ve
Me
as
ur
e:
Em
er
ge
nc
y
sa
nd
ba
g
an
d
dy
ki
ng
as
si
st
an
ce
to
af
fe
ct
ed
ri
pa
ri
an
s
du
ri
ng
hi
gh
wa
te
r
ti
me
s
an
d
pr
ov
id
in
g
em
er
ge
nc
y
wa
te
r
su
pp
li
es
fr
om
ot
he
r
so
ur
ce
s
(t
ru
ck
in
g,
pi
pe
li
ne
)
during low water times.
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The impacts of this measure would be:
1. Reduced costs. These programs would have direct and
immediate economic benefits for riparians.
2. Reduced anxiety. These programs would ease anxiety in the
short term by alleviating some of the most obvious and acute
effects of fluctuating water levels. People would feel better
because steps were being taken to control the situation.
3. similar impacts as with the interest rate subsidy loan.
Representative measure #2: Information centres for Great Lakes
Levels/flows and forecasting data/information to apprise the
public and interested and or affected agencies.
The impacts of this measure would be:
1. Increased awareness of the erosion and flooding hazards
associated with Great Lakes shoreline property.
2. Increased understanding of the factors determining Great
Lakes levels and flows.
3. Increased warning for severe storms, and time to take action
to protect property.
SUMMARY AND CONCLUSIONS.
PUBLIC PARTICIPATION & PERCEPTION.
PROBLEM.
In the context of this paper special consideration has been given
to public participation and perception because of its crucial
importance to the riparian's experience of flucuating water
levels and the measures used to ameliorate these flucuations.
Both the government and a commercial enterprise have a problem
with citizen/customer satisfaction and citizen/customer
allegiance. The government remains much different than the
commercial enterprise in terms of accountability and motive.
Ultimately the government is there to serve the people and is
accountable to them. Given vastly differing perceptions and
wants by the people and given differing accesses to the decision-
making process government is constantly strained to make wise and
equitable decisions. A problem for government, then, is to gain
an accurate perception of the public and then to assess
implementation of the public will in terms of feasibility and
equity. A problem for the citizen, then, is to make her/his
needs known to the government and to posture politically in a
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 manner that insures that these needs are met. In theory the
government is the people and the people are the government. In
practice this theory of a unity represents an ideal to be
targeted. The closer this ideal is approximated the less
problematic becomes the question of citizen satisfaction and
allegiance.
A threat to the unity between government and the people is the
constant possibility radical polarization will develop.
Unfortunately, in a less than ideal world perceptions of events,
(fluctuations & measures), will be different between the parties
involved. The government has its perception of the event and the
citizen has her/his perception of the event. Participation in
the decision-making process tends to gravitate toward the
governmental pole.‘ The modern civil service being populated by
an array of bureaucrats and informed experts tends to confound
and frustrate the most intelligent and stalwart of citizens. If
government is to serve the public good it must address the
interrelated, twin-problems of both the public’s participation in
decision-making processes and the public’s perception of the
governments’ endeavors that have emerged from such decicion-
making processes. This paper maintains that both parties in the
equation must be considered and analysed if impediments to
communication are to be reduced and understanding enhanced.
This section of the paper, being social in scope, will consider
values, perceptions, tactics and frustrations encountered by both
parties in the process and make recommendations accordingly.
Although exceptions exist, one feels safe in saying that a large
measure of misunderstanding, miscommunication and mistrust often
exists between the riparians and those in the government service
who believe that they are helping the riparians.
In this vein, there are three key ideas that can be considered:
firstL riparians are resourceful, thoughtful and adaptable both
individually and as a group. Most are reasonable, realize that
the dynamics of flucuating water levels are complex and want
feasible solutions to their dilemmas.
ﬁeggngly‘ often what riparians believe government to be doing and
what government believes it is doing are two different things.
Thirgly‘ a huge gap often exists between what riparians believe
shoreline dynamics to be and what the academic, engineering and
governmental community believe shoreline dynamics to be. One has
intimate knowledge of specific reaches, while the other is
steeped in the consensus of a professional overview.
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Riparians often possess unnecessarily negative perceptions of
government, eg:
—'govt. is in conspiracy with commercial enterprise
(shipping 5 hydro) to artificially alter lake levels"
—'govt. doesn’t care about riparians"
—"govt. experts don't understand the situation”
-'govt. can perform omnipotent feats, but they just don't".
Any human communication remains susceptible to distortion.
Predictions of a tenuous and qualified nature are particularly
susceptible to distortion. Given the often erratic character of
the natural phenomena that influence fluctuating water levels,
and given the extreme complexity of the causal links occuring
among natural phenomena, predictions concerning water levels must
remain highly qualified as must considerations of measures.
Riparians have a variety of theories and various degrees of
quality in the information that they utilize to consider
fluctuating water levels and measures. Government information
may be couched in qualifications and scientific rationality.
This is necessary to insure confidence and reliability in the
information. However, the interpretation and application of this
infOrmation may be open to distortion or misunderstanding and may
eventuate in sorrow if crucial decisions are based on distorted
information. Journalists, although generally responsible
professionals, may through inadvertence present less than
reliable information. This information may gain an unwarranted
credibility and validity. Hence its usage may lack the safety
gained when considerations are rigorously circumscribed by
qualification. (The above discussion raises anew the question:
"What is governments’ role in riparian education and what are the
impediments to such education?")
Thus individuals often make crucial decisions with confounding
bits of information and sometimes with. problem-solving skills
that could utilize enhancement or input.
In addition to the problem of the quality of general information
and its distribution, there exists uneven dissemination of
specific types of information vital to riparians, eg:
availabililty of various aid programs.
Riparians and/or coalition groups sometimes, although n9; always,
insist on measures that lack feasiblity in governments view:
this may be because they have unique, and possibly viable,
criteria for feasibility which governmenthas failed to recognize
or accept, or that they lack the quality or scope of information
required to recognize feasibility and would "see" the feasible if
this information were available, or that they decide to avoid
consideration of the feasible in deference to another
consideration.
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 par
tic
ipa
tio
n
in
the
pro
jec
t
fro
m i
ts
inc
ept
ion
.
Thi
s p
ape
r
arg
ues
tha
t
a
new
"me
asu
re"
sho
uld
be
man
dat
ed
whi
ch
wou
ld
dir
ect
ly
inv
olv
e i
tse
lf
wit
h t
he
com
ple
xit
ies
inv
olv
ed
in
the
pub
lic
’s
par
tic
ipa
tio
n,
per
cep
tio
n a
nd
ada
pta
tio
n t
o a
ny
giv
en,
spe
cif
ic
mea
sur
e.
The
per
cep
tio
n a
nd
ada
pta
tio
n t
o i
nno
vat
ion
and
the
fac
ili
tat
ion
of
equ
ita
ble
com
pro
miz
e
wou
ld
be
the
dai
ly
tas
k
of
thi
s
"me
asu
re"
.
The
fin
al
exp
ect
ati
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for'
thi
s
new
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re"
wou
ld
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dis
har
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y a
nd
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han
tme
nt
between government and the public.
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s
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ent
al
hum
an
qua
lit
y
of
adaptability.
Thi
s m
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ure
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s t
hat
the
ind
ivi
dua
l b
elo
ngs
to
a c
omp
lex
web of associations of varying degrees of influence and intimacy
thr
oug
h
whi
ch
the
ind
ivi
dua
l
con
str
uct
s
def
ini
tio
ns
and
perceptions of situations.
This measure suggests that people move through stages in the
process of translating problems into grievances and gaining
soc
iet
al
sup
por
t
for
the
ir
res
olu
tio
n.
Thi
s p
roc
ess
rem
ain
s
amenable to enrichment and demands the active involvement of the
ind
ivi
dua
l
in
the
sol
uti
on
rat
her
tha
n h
avi
ng
the
pro
ble
m o
f
res
olu
tio
n b
ein
g t
ran
spo
sed
to
gov
ern
men
t.
Suc
h a
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hod
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gy
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e o
f
the
pit
fal
ls
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ere
nt
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clo
sed
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nni
ng,
eg:
len
gth
y
leg
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tle
s,
len
gth
y
del
ays
,
red
uce
d
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rop
ria
tio
ns
following delays.
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s m
eas
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ogn
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s t
hat
the
pol
iti
cal
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mat
e a
nd
the
eth
os
of
the
pla
nni
ng
pro
fes
sio
n i
nfl
uen
ce
pla
nni
ng
out
com
es
eg:
the
typ
e
of
res
our
ces
mad
e
ava
ila
ble
,
the
pro
jec
ts
cho
sen
to
be
und
ert
ake
n
and
the
typ
es
of
eff
ort
s
mad
e
to
ame
lio
rat
e
una
voi
dab
le
neg
ati
ve
con
seq
uen
ces
are
con
tin
gen
t o
n t
he
bel
ief
system in predominance at that specific time.
Thi
s m
eas
ure
rec
ogn
ize
s t
hat
the
ado
pti
on
of
any
mea
sur
e a
ssu
mes
a s
pec
ifi
c t
heo
ry
of
gov
ern
men
t a
nd
ass
ume
s a
spe
cif
ic
sta
nce
tow
ard
the
res
olu
tio
n o
f t
he
inh
ere
nt
ten
sio
n b
etw
een
con
cep
ts
of
public costs and private benefits.
Thi
s
mea
sur
e
rec
ogn
ize
s
and
res
ts
on
the
soc
ial
tec
hno
log
y
ava
ila
ble
for
imp
lem
ent
ing
cha
nge
in
per
cep
tio
ns
and
def
ini
tio
ns
thr
oug
h
an
int
era
cti
ve
int
erc
han
ge
tha
t
min
imi
zes
pow
er
and
status differentials in favour of equity.
Thi
s m
eas
ure
fav
ors
a p
roc
ess
s b
y w
hic
h t
he
pub
lic
is
act
ive
ly
inv
olv
ed
fro
m t
he
out
set
rat
her
tha
n p
res
ent
ing
the
pub
lic
wit
h a
ful
l—b
low
n
pla
n
and
the
n
ask
ing
for
eit
her
the
ir
acc
ept
anc
e
or
their rejection of that plan.
Thi
s m
eas
ure
bel
iev
es
tha
t w
hen
con
sen
sus
eme
rge
s i
n o
pen
-en
ded
fle
xib
le
deb
ate
the
n p
ubl
ic
acc
ord
eme
rge
s a
nd
res
ts
on
a s
oli
d
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 foundation that will provide the political will necessary for a
measures acceptance and completion.
SOCIAL EACILITATOR ROLE:
This measure would be enhanced by the introduction of a
"community worker" or "social facilitator" role within its
structural dynamic:
The "facilitator" would workin the "community" on a variety of
levels with private, public and commercial individuals and
groups. The "facilitator" would necessarily have exceptional
people and group skills in order to effect change, compromise and
conciliation.
The "facilitator", ideally, would be funded by the government
but would be essentially free, (and be seen by riparians as being
free), of the bureaucratic restrictions enjoined on many civil
servants.
Because of the large geographic magnitude of the Great Lake's
Basin and because it entails two nations a number of individual
facilitators would be necessary. This would entail co-ordination
and communication between the various individual facilitators.
Such co-ordination suggests management, organization and strategy
as well as liaison with a variety of governments and the IJC.
Indeed, the organizational aspect of the recommendation
approaches something that approximates a bureau. Large
organizations can be cumbersome, unresponsive to client needs and
impersonal. The social facilitator, envisaged as being a
community worker, would represent the antithesis of the
bureaucrat as has been depicted in sterotype. The managerial
skill involved would entail the delivery of the organization and
communication efficiency required to umbrella the basin while
preserving the possibility for personable and flexible
interaction of the facilitator with riparians and the coalitions.
Physically the facilitator should have a high profile in the
riparian community. As a general rule riparians are a group that
have severe misapprehensions about bureaucracies. If the
facilitator role is to attain and maintain credibility with this
group every effort must be expended to reduce bureaucratic
trappings. The facilitator must be easily accessible, perhaps
ensconced in a "store-front" facility, and should actively work
at securing credibility.
The "facilitator" would provide input or "counselling" to
riparians experiencing problems associated with flucuating water
levels:
This "counselling" might be of a simple information sharing and
information clarification type. Similarly, the facilitator might
65
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act as a sounding board for problem solving throughout the
duration of a riparian project.
This "counselling" might be to point riparians toward
certain "experts" or be undertaken in conjuction with such
"experts".
This "counselling" might be a guiding through the maze of
bureaucratic, legal and technical considerations that
accompany riparian problems and projects.
This "counselling" might. be, but not necessarily, of a
stress relieving sort - a "talking-through” of a problem as
an exercise in individual or group catharsis.
This "counselling" might be of a quasi-political nature
that would be a working with coalition groups, planning
professionals local governments and/or ad hoc groups to arrive at
the best possible solutions to a dilemma given the negotiated
nature of reality.
This "counselling" might be in the form of that of an
ombudsman, or in conjunction with the existing ombudsman's
office.
This "counselling" would provide an information vehicle but more
importantly would provide a cross-fertilization of ideas and a
facilitation of their consideration, synthesis and final adoption
with a goal to minimizing fiction and maxamizing fact.
This "counselling" would provide a consolidation of ideas and
perspectives that would, in part at least, bridge the vast
geographic distances in the Great Lakes Basin with consensus in
perspectives.
This approach is used in the social work field when new
facilities and/or programs are introduced into the community.
The Ontario Ministry of Agriculture has field workers, ("Ag.
Reps"), as an institutionalized role in its structure - they
provide farmers with an array of technical and innovational
advice.
Because highly developed people skills, rather than scientific
expertise, represents the central requirement of the facilitator
the field of social work might provide the best recruits for the
position although not necessarily.
66
 FUTURE OF GREAT LAKES BASIN.
The nature and quality of shoreline residence remains
contextual as does the impact of measures impinging on it. Aside
fro
m m
att
ers
of
cli
mat
e,
wat
er
lev
els
and
wat
er
qua
lit
y,
fac
tor
s
of a geographic, demographic, economic, social and political
character impinge as active determinants of the riparian
exp
eri
enc
e.
A r
eas
ona
ble
spe
cul
ati
on
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hat
in
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cen
tur
y,
ind
eed
per
hap
s
in
fif
ty
yea
rs,
the
nat
ure
of
hum
an
settlement in the Great Lakes basin and the hierarchy of land
use
s w
ill
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erg
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rec
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ion
,
per
hap
s
of
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dra
mat
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Fur
the
r,
as
the
nat
ure
of
wor
k,
of
lei
sur
e a
nd
the
distribution of wealth shifts, the use and abuse, of shoreline
property will alter including its residential aspects. The
availability, accessibility and use of shorefront property
rem
ain
s
con
tin
gen
t o
n t
he
futu
re.
eco
nom
ic
dev
elo
pme
nt
of
the
basin. Among the indirect intervening variables operating would
be: the emerging interdependent urban systems and their
complexity; theresolution of transportation dilemmas; the debate
of decentralization versus urban renewal; the demographic
compostion of the population and its size; altered intricacies of
social stratification; the consequent redistributions of power;
increased levels of affluence; scarcity of crucial. materials;
social resolution of pollution problems; and increased levels of
free time.
These variables will shape the land use patterns and
cultural values associated with land use. One might reasonably
predict that the Great Lakes basin may, through a host of
cumulative factors, become a favored place to live. Indeed it
would not be unreasonable to consider a Great Lakes megalopolis
and to tailor thinking accordingly. The dominant sector of the
megalopolitan population would be one ‘with a relatively' high
level of education and affluence, one that is informed,
politically aware, environmentally conscious and health
orientated. It remains highly probable that such a population
would make intensive use of the Great Lakes recreationally and
residentially considering this to be their natural right. Thus
what emerges as a possible future scenario for the Great Lakes
Basin is a densely populated area consisting of a system of urban
networks, where the distinction between "urban" and "rural"
remains blurred, where enhanced transportation capabilities
enable large separations in distance between residence and work,
where alterations in time demands and affluence make two
residences feasible for some, where the population in general
enjoys an unprecedented level of free-time combined with
affluence and where a society intensely utilizes the shore lines.
Fur
the
r,
it
can
be
ant
ici
pat
ed
tha
t t
he
amo
unt
of
uti
liz
abl
e
shore property will diminish in the future while the demand for
it will increase. Therefore, because of the essentially
contextual nature of shoreline residency the assessment of a
measure’s value and the anticipation of its impact will be
confounded by consideration of the above factors. Indeed the
assessment may be invalid if these factors are not considered.
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ONGOING WORK EFFORTS - CENSUS 8 SURVEY
The riparian work group has analysed a heterogeneous
interest class with a large number of members. This is unlike
some of the other working groups whose interest class is
homogeneous or contains a relatively small number of members.
Having a large heterogeneous group with members experiencing a
wide range of geographic circumstances significantly increases
the possibility that distorted results might have emerged. Some
sub-categories of the group may have been underepresented, or not
represented at all, while others may have been over represented.
Riparians perceive their properties in a variety of ways.
Variables influencing riparian perceptions and associated actions
are: age, family size, income, education, occupational status,
property location, property characteristics etc. Social and
demographic variables, in conjunction with locational specifics,
represent significant predictors of perceptions. The incidence
of types of riparians and their relative locations have not been
know to date.
Budgetary and time considerations prevent most complex
sociological variables necessary for social impact assessment
from being studied by means of a census. A scientifically
defensible alternative to doing a census is to analyse a selected
sample of the population and generalize from that sample. For
this to provide valid results the sample must be assembled
through a process that insures that the sample is unbiased. A
"random" sample can only be drawn when a population list can be
established to draw that sample from. Although lists of
riparians exist for some areas no such population list has been
compiled for the entire riparian population of the Great Lakes
Basin to date.
There is no way of knowing how representative the
perceptions of riparians gathered in this report are or how much
weight to assign to the incidence of the various types of
perceptions. Early in the study we came to suspect that
riparian’s perceptions concerning levels and measures are
polarized. Now we know that a wider variety of circumstances,
(and hence perceptions), exist than had been initially imagined.
Because of the wide variation in locational circumstances, reach
types, population densities, governmental influence, property
value, and property use a wide range in types of perceptions do
exist. Because, up until now, we have had no comprehensive
population list we have compiled the perceptions of those
riparians who have made themselves known to government or those
whose names we have encountered in an ad hoc fashion. we cannot
guarantee representativeness.
   
RECOMMENDATIONS OF EARLIER REPORTS
The earlier drafts of this report noted that a profile of
the study area quite clearly highlights the lack of any
rea
son
abl
e d
ata
bas
e f
rom
whi
ch
to
for
mul
ate
eve
n a
sup
erf
ici
al
overview. This lack existed despite the fact that the
res
ide
nti
al
int
ere
st
gro
up
of
rip
ari
ans
is
a h
igh
ly
voc
al
and
important segment to be considered when any study of lake levels
is undertaken.
The earlier drafts recommended that a detailed
investigation of this interest component be made, using current
techniques and. professionally' derived study' methodology. The
data then available did not answer the questions that we needed
to answer. Data that included:
1. A simple enumeration of housing units, by reach, which is
encoded such that shore risk type can be crosstabulated.
2. Information on flood/erosion incidence (not damage at this
point); the reaction to events: modifications in living pattern
as a result.
3. An investigation between length of residence and flood/erosion
experience and reaction to same.
4. An investigation of the perceptions of risk as related to the
decision to purchase the property.
It was noted that if the above were available it would aid
in defining the problem, in the same way that the problem is
being defined for all other impact categories which benefit from
an abundance of available data. It will also make the analysis
of measures less clinical and more realisitic.
In addition, one of the major problems is the lack of
tracking data which wouldallow for an appropriate assessment of
changes through time, response to flood/erosion, etc. The
temporal element of fluctuation dynamics, heretofore missing from
lake level studies, can provide the best information on measures
and impacts because it tracks events in time. Quantification of
the high incidence areas would allow for development of an
ongoing tracking system for those areas. In this way changes
could be monitered through time providing insights into planning
and initiatives.
In the draft of this report dated November 30, 1989 we
recommended that a census of all shore-line properties be
conducted and that a survey follow the census. We maintained
that a census would provide baseline information for any
individual or organization thinking seriously about the
complexities associated with fluctuations. The conduct of most
forms of inquiry including surveyresearch would be made possible
by such a census. Now, (Spring 1989), a comprehensive census of
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shoreline property owners, their contact addresses, their phone
numbers the location of their properties, attributes of their
properties and the structures on their properties is being
assembeled. The census will fullfill the basic need to know the
lagnitude of the riparian population, the location of its
members, and the means to contact them. It. will contain a
designation as to shore-line type. The census will be invaluable
to researchers as well as those involved in the public
involvement aspects of the study.
similarly, a survey was designed during the Winter of 1989.
It was a collaborative effort between the U.S. Army Corps of
Engineers and Environment Canada. Information needs were
appraised, a questionnaire was constructed, a methodology
formulated, a population targeted, sampling proceedures devised,
confidence intervals and precision levels set, administration
details decided upon, funding negotiated, contractor requirements
assessed, and an agenda for completion outlined. This survey
will be of shore-front property owners. It seeks to understand
the demographic features of this group, to assess their
perceptions of various events and measures, and to gage their
acceptance of the alternatives available.
We are now tying up the lose ends and fine details of the
survey itself. We are essentially ready togo to the field with
our survey and require but little refinement in our present
instrument. (Indeed, we may be in the field before this report
reaches the stage of general circulation). The census, must
necessarily proceed the actual administration of the survey
because the "random" sample must be derived from a complete
population list. Thus, the survey waits for completion of the
census. There should be virtually no time lag between the
completion of the census and the start of the survey.
Both the U.S. Army Corps of Engineers and Environment Canada
have made the commitment to gathering a census of shoreline
property owners and to conduct a survey of shore-front property
owners. Because different funding and contracting proceedures
exist between the U.S. Army Corps of Engineers and Environment
Canada the completion of the phases of the project(s) between the
two countries do not match exactly in time. Further, whereas the
Corps of Engineers is treating the census and the survey as one
project Environment Canada has chosen to break the work into two
seperate segments keeping the census distinct from the survey in}
administration, contracting, and funding. Because radical
differences exist in the formatting assumptions between the U.S.
and Canadian GIS data organization will be different between the
two endeavors. However, the IJC has strongly insisted on the
need for compatibility between the output from each countries
output. This will insure that the results between the two
endeavors will behomogeneous allowing comparable analysis to be
undertaken between both countries and throughout the Basin.
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COMPATIBILITY WITH GEOGRAPHIC INFROMATION SYSTEM (615) - US & CAN
The information from both the census and the survey will be
amalgamated with the computer-formated information modules
contained in the Geographic Information System (GIS) that has
been developed by Functional Group 2. When ideal conditions
exist the GIS allows for universal and instantaneous access to
the information gathered: an electronic atlas.
In constructing the GIS, F62 will be taking aerial photographs of
the shorelines. These photographs will be converted to a digital
format. When input of the census data has been completed it will
be possible to generate maps that portray the lots that are
listed in the municipal registries. In other words, the numbering
scheme of the records will allow for the coordination of the tax
registry information with the aerial. photographs. Further,
shore-line type and coastal dynamics can be matched with the
information on the municipal tax records. Hence a link will
exist for the coordination of shore-line events with the
sociological dynamics profiled in our research. This
coordination of the two types of phenomena, (geographic and
social), will allow for the correlation of specific shore-line
events with the social responses that emerge from these events.
Additionaly, the GIS will allow for the modelling of probable
shoreline scenarios allowing for a pretesting of planned
measures. The GIS has the capability of easily formating maps on
an ad hoc basis in reponse to specific infromation needs. Among
the long term results of incorporating the census and survey
information into the 618 will be a more profound understanding of
the social patterns that emerge from fluctuations and measures.
IMPORTANCE OF SURVEY
The Survey will:
-fill the need for a comprehensive overview of entire basin
which will besimilar for both countries.
—tell us how the riparians really ,feel toward fluctuations,
various measures and the damages they have incurred to date.
-give policy and decision makers solid information to base their
judgments on.
-provide public-relations people, (Functional Group 4), with a
description of their audience and the information needs of that
audience.
-allow for a basin wide assessment of the damages that have
occurred, the actions that people have taken, and the threat they
perceive.
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 perceptions of riparians on:
—water-levels communication
-insurance
-emergency measures
-causes of fluctuations
-# who belong to Coalitions
-the support Coalitions really have
-value of properties in monetary terms & non-monetary terms.
SUMMARY:
People occupying vastly different shoreline configurations
will be impacted by fluctuations in vastly different ways. Their
perceptions of fluctuations, their subsequent actions and their
reaction to measures will be directly related to three factors:
the type of shoreline they occupy, its relative location, and
their social profile, (as described above). If wise policy
decisions are to be made, basic reliable information is required.
Fundamental to any information gathering is a comprehensive list
of the riparian population. Such a list is being assembeled
during the spring and summer of 1989 on both sides of the border.
Further, a survey designed to ascertain information about the
experience of shore-property residences will be administered in
the Summer and Fall of 1989. The census and survey results will
be amalgamated with FGZ's Geographic Information System to
provide highly specific detail on fluctuations and coastal
dynamics, as well as the locations, demographics, perceptions and
experiences of riparians.
The riparian experience remains a highly variable one.
Complexities of a cultural, political, social, and psychological
nature overlay the complexities of geography, hydrology, and
ecology to create the potential for varied interpretations of the
experience of being a riparian. These varied interpretations
have the potential to create misunderstandings.
Misunderstandings, in turn, enhance the inherent tension both
between riparians themselves, and between riparians and other
groups who have an interest in aspects of the Great Lakes/St.
Lawrence Basin. Ideally the resolutions of fluctuation and
levels dilemmas will be seen as equitable by all groups who have
a stake in their outcomes. A necessary prerequisite of clear
thinking and equity in the political process remains accurate,
reliable, information.
This report has attempted to capture thevariability of the
riparian experience and the complexities that impinge on it. It
does not pretend to be definitive. If, however, it paves the way
to a clearer understanding of the riparian experience and leads
toward an equitable resolution of the dilemmas created by water-
level fluctuations then it will have been a success.
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